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INTRODUCTION. 


DESCRIPTION   OF   THE   AUTOMATIC   REGISTERING 
AND  PRINTING  BAROMETER. 

The  science  of  meteorology  is  as  yet  in  its  infancy.  Uni- 
versally interesting  as  its  phenomena  have  ever  been,  and 
powerfully  affecting  the  most  important  relations  of  society, 
it  is  but  recently  that  the  subject  has  engaged  the  systematic 
and  combined  effort  requisite  for  its  development,  since  its 
laws  are  still  regarded  as  the  most  recondite  problem  in 
physics. 

The  chief  obstacle,  hitherto,  has  been  in  the  imperfection 
of  the  methods  of  observation.  The  results,  in  order  to  be 
of  value  as  data  from  which  to  construct  a  science,  should 
present  a  continuous  record  of  the  phenomena  during  a 
considerable  period  of  time,  and  taken  at  as  many  different 
stations  as  possible.  By  the  ordinary  method  of  personal 
observation,  this  is  well  nigh  impracticable.  It  would 
demand  at  every  station  the  services  of  several  observers,  at 
great  expense  ;  and  their  results  could  only,  at  best,  be  more 
or  less  of  an  approach  to  what  is  desired.  To  obtain  this, 
the  only  alternative  is  to  substitute  some  mechanical  means 
for  the  labor  of  personal  observation  ;  in  short,  to  make  the 
instrument  record  its  own  changes.  If  this  can  be  done  in  a 
single  instance,  it  can  be  done  continuously. 

The  only  method  by  which  this  has  been  hitherto  attempted 
with  success  has  been  by  the  application  of  photography. 
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This,  though  a  very  considerable  advance,  and  probably  all 
that  could  be  desired  in  respect  of  continuity  and  accuracy 
of  th(»  record,  is  liable  perhaps  to  the  objection  that  it  is  too 
(•()iii])li('ated  a  process  for  general  use.  If  we  consider  the 
skill  requisite  in  the  prepaixition  of  the  paper,  the  delicacy 
of  manipulation  involved  by  the  apparatus,  and  the  labor 
of  interpreting  the  results,  as  compared  with  the  average 
capacity  and  means  of  the  great  number  of  observers  desired 
and  likely  to  volunteer  or  be  employed  for  such  a  purpose, 
it  would  seem  that  a  simpler  process  is  both  desirable  and 
necessary.  This  it  has  been  my  intention  to  furnish,  and 
with  what  success  remains  for  time  and  experience  to  deter- 
mine. 

The  problem  to  be  solved  was,  to  cause  any  meteorological 
instrument,  by  means  of  suitable  mechanism,  simply  and 
effectually  to  record  its  own  changes.  The  instrument 
selected  for  experiment  was  the  barometer.  When  any 
delicate  instrument  is  made  to  record  its  own  changes  by 
mechanical  means,  the  chief  difficulty  is  that  of  getting 
sufficient  power  for  the  mechanism  attached  to  make  a 
distinct  and  continuous  record,  without  taking  a  perceptible 
amount  of  force  from  the  instrument  itself,  and  thereby 
vitiating  the  results.  The  use  of  electricity  naturally  sug- 
gested itself  as  the  best  means  of  overcoming  this  obstacle. 
This  agency  has  not  as  yet  been  made  economical  or  certain 
as  a  motor,  but  is  chiefly  valuable  in  controlling  power 
obtained  through  some  other  means.  By  it,  as  may  be  seen 
in  its  application  to  clock  work,  and  in  the  telegraph,  the 
movements  of  one  machine  may  be  reproduced  in  another, 
with  no  greater  expenditure  of  force  than  is  requisite  for 
electrical  contact.  In  the  cases  cited,  however,  the  motion  to 
be  reproduced  is  sensibly  uniform  and  in  the  same  direction. 
For  the  solution  of  our  problem,  a  mechanism  is  demanded 
that  shall  repeat  the  changes  of  the  original  in  every  form, 
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whether  the  motion  be  uniform  or  variable,  forward  or 
reverse. 

The  feasibility  of  this  plan  was  discussed  with  my  friend 
Mr.  Thomas  Simons  as  early  as  the  year  1862,  and  some  steps 
were  then  taken  to  apply  it  to  the  thermometer.  I  may  here 
express  my  acknowledgments  to  Mr.  Simons  for  valuable 
suggestions  in  the  construction  of  the  present  machine. 
Various  plans  were  considered  for  eifecting  the  electrical 
contact  with  the  fluctuating  medium  which  is  the  basis  of  this 
method.  It  was  at  first  proposed  to  do  this  at  the  surface  of 
the  mercury  in  a  siphon  barometer,  by  means  of  a  platinum 
wire  which  should  be  carried  continually  toward  the  mercury 
surface  by  suitable  mechanism,  and  on  touching  the  surface, 
a  galvanic  current  would  be  formed  which  should  operate 
by  an  electro-magnet  on  the  mechanism  so  as  to  reverse  the 
motion  of  the  wire  and  break  the  circuit.  This  would  be 
immediately  restored  by  the  normal  movement  of  the 
mechanism,  and  thus  the  point  of  contact  would  be  kept 
oscillating  at  the  surface  continually.  The  consumption 
of  battery  power  by  this  plan  would  have  been  considerable, 
and  it  was  thought  the  oxydization  of  the  mercury  by 
the  electric  circuit  would  in  time  be  appreciable.  It  was 
therefore  concluded  to  make  the  connection  outside  of  the 
barometer  tube,  by  means  of  a  float  resting  upon  the  mercury 
column.  By  this  plan  there  is  no  demand  of  action  from  the 
battery  until  some  change  takes  place  in  the  barometer,  and 
a  considerable  saving  of  battery  elements  is  effected. 

Attention  was  then  given  to  determining  the  degree  of 
delicacy  with  which  changes  of  the  mercury  surface  could  be 
represented  by  this  process.  It  was  found  by  experiment 
that  a  motion  of  less  than  .0005  of  an  inch  was  readily 
shown  ;  a  quantity  far  within  the  limits  of  reading  of  a  first 
class  standard  barometer. 
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The  next  step  was  to  devise  the  proper  mechanism  for 
repeating  the  motion  tlius  transferred,  and  recording  it  in 
some  legible  form.  A  finely  cut  screw  was  considered  as 
best  adapted  to  measure  such  minute  intervals  of  space.  To 
this  screw  a  forward  or  reverse  motion  was  given  by  a  double 
system  of  clock  work,  each  operated  by  an  electro-magnet  in 
connection  with  the  float,  and  raising  or  lowering  the  screw 
by  intervals  corresponding  with  the  changes  indicated  in  the 
mercury  column. 

In  respect  to  the  permanent  record  of  results,  it  was 
decided  not  only  to  attempt  the  production  of  a  linear 
diagram  or  curve  of  atmospheric  pressure,  as  an  interesting 
method  of  presenting  the  recorded  changes  to  the  eye,  but 
to  avoid  the  tedium  and  uncertainty  of  measuring  up  such 
results,  by  producing  at  the  same  time  a  printed  record  of 
such  variation,  to  any  extent  deemed  advisable. 

Having  thus  endeavored  to  give  some  conception  of  -the 
design  and  principal  features  of  this  method,  I  will  proceed 
to  explain  more  fully  the  details  of  its  execution  as  at  present 
arranged. 

In  order  to  make  any  self-recording  machine  of  this  kind 
practicable,  we  need  to  attend  to  two  points :  First,  to  reduce 
the  consumption  of  electricity  to  the  smallest  possible  amount 
consistent  with  certainty  in  the  results ;  and  secondly,  to 
secure  the  greatest  amount  of  useful  work  with  the  minimum 
of  labor.  We  at  once  decided  to  adopt  the  ''  make"  circuit ; 
for  so  long  as  there  is  no  motion,  there  will  be  no  consump- 
tion of  battery  elements.  The  battery  which  we  have  adopted 
for  recording  transits  is  essentially  that  of  Daniell ;  sulphate 
of  copper  being  the  exciting  agent.  A  battery  of  this  kind 
will  maintain  sufficient  power  for  chronographic  records  for 
two  or  three  months,  without  being  cleaned ;  it  being  only 
necessary  to  add  a  little  sulphate  of  copper  and  water  from 
time  to  time.     The  only  work  demanded  of  the  electro- 
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magnets  is  the  unlocking  of  the  mechanism,  which  is  driven 
by  weight  power. 


Pia.  1. 

In  Fig.  1,  we  have  a  sectional  view  of  the  lower  leg  of  the 
siphon,  showing  the  principle  on  which  this  method  is  based. 
It  may  be  necessary  to  remark,  however,  that  the  electro- 
magnets and  battery  do  not  occupy  these  positions  in  reality, 
but  are  placed  here  for  convenience  of  illustration. 

Let  B= battery. 

m,  m'=:  electro -magnets. 

a,  a' = wheels  having  one  tooth,  and  revolving  in  the  direc- 
tion of  the  arrows. 
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S=screw  supporting  the  arm,  carrying  two  wires,  p  and  p' 
tipped  with  platinum. 

^=platinum  disk  carried  by  tlie  float  h.  Tlie  two  wires, 
jf?,  p\  are  respectiv<'1y  ;il><>v«'  ;ni<1  Ix'low  tlio  ('«Mit<'r  of  t]|p 
disk  d. 

W= wheel  with  forty  teeth,  in  which  is  insert-ed  the  screw  S. 

n=^  small  steel  wire  passing  through  the  brass  cape,  to 
prevent  the  disk  d  from  revolving. 

e=an  ivory  disk  inserted  in  the  tube,  to  prevent  tlir  lioal  0 
from  rubbing  against  the  sides  of  the  tube. 

Now  suppose  the  mercury  should  rise  in  the  short  leg  of 
the  siplion,  as  represented  in  the  figure.  The  float  h  will  be 
raised,  and  cause  the  platinum  disk  rZ  to  come  in  contact 
with  the  point  of  the  platinum  wire  p^  closing  the  circuit 
through  the  electro-magnet  m;  the  armature  of  w^hich  being 
attracted,  unlocks  the  clock  work,  and  allows  the  wheel  a  to 
make  a  complete  revolution.  By  this  means  the  wheel  W  is 
advanced  one  tooth,  which  raises  the  screw  S  the  ^-qV^t  of  an 
inch,  and  consequently  carries  the  point  p  that  distance  away 
from  the  disk  d. 

As  long  as  the  mercury  rises,  the  magnet  m  will  be 
operated,  and  the  platinum  point  p  will  be  kept  the  ^^^  of 
an  inch  above  the  disk  d. 

If,  on  the  contrary,  the  mercury  falls  in  the  siphon,  the 
under  side  of  the  platinum  disk  ^  will  be  brought  in  contact 
with  the  point  of  the  wire  p\  thereby  closing  the  circuit 
though  the  magnet  7n';  the  armature  of  which  allows  the 
one  tooth  wheel  a'  to  make  a  complete  revolution,  thereby 
causing  the  screw  S  to  be  depressed  the  ^i^  ^^  ^^  inch, 
carrying,  of  course,  the  platinum  point  p)'  with  it. 

It  will  now  be  readily  seen  how  the  platinum  disk  d, 
carried  by  the  float  5,  may  always  be  maintained  midw^ay 
between  the  two  points  p  and  p\  and  distant  a  little  less  than 
the  ^Vir  of  ^^  i^c^i  ^^'om  each. 
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The  barometer  is  of  the  siphon  form ;  the  inside  diameter 
of  the  portions  near  the  surface  of  the  mercury  is  nearly  one 
inch.  The  upper  and  lower  portions  were  made  from  the 
same  glass  tube,  the  two  being  connected  by  a  tube  of  smaller 
diameter.  The  experiments  and  observations,  so  far,  indicate 
that  there  is  no  appreciable  difference  in  the  size  of  the  two 
legs  of  the  siphon. 

The  float  h  is  of  ivory ;  the  form  a  paraboloid  of  revolution. 
The  under  side  of  this  float  is  very  slightly  concave.  The 
diameter  is  one-tenth  of  an  inch  less  than  the  inside  diameter 
of  the  tube,  so  that  there  is  no, friction  between  the  sides  of 
the  float  and  glass.  The  platinum  disk  d  is  supported  by  a 
steel  wire  passing  through  a  brass  cap  c  fitted  on  the  top  of 
the  tube,  and  an  ivory  disk  e  inserted  at  a  distance  of  two 
and  a  half  inches  above  the  float  b.  The  ivory  disk  is 
connected  with  the  brass  cap  by  means  of  two  wires,  so 
that  it  can  readily  be  removed.  A  light  steel  wire  n  passes 
through  a  hole  in  the  cap,  for  the  purpose  of  preventing  the 
disk  d  from  revolving.  This  is  made  sufficiently  free  to 
prevent  any  friction. 

The  disk  d  is  made  of  brass,  one-half  an  inch  in  diameter, 
and  is  covered  on  both  sides  with  platinum  plates. 

The  wire  p  is  attached  to  a  fine  screw,  for  adjusting  the 
distance  of  the  points  p  and  p'  from  the  surface  of  the  disk  d. 

These  wires,  p  and  p\  are  of  course  insulated,  by  being 
attached  to  an  ivory  block,  as  shown  in  the  figure.  The 
wires  from  these  points  are  led  to  the  top  of  the  screw  S, 
whei-e  they  are  fastened  to  an  ivory  block,  after  which  they 
are  connected  with  the  electro-magnets  m,  7n\ 

A  platinum  wire  is  inserted  in  the  side  of  the  barometer 
tube,  and  passes  down  in  the  mercury  on  the  side  of  the  float 
b.     This  wire  is  also  connected  with  one  pole  of  the  battery. 

The  principle  employed  for  giving  motion  to  the  screw  S, 
which  follows  the  fluctuations  of  the  mercurial  column,  has 
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been  taken  from  the  stop  work  long  used  on  clocks.  The 
barrel  of  a  clock  on  which  the  cord  is  wound  usually  has  a 
one-tooth  wheel  on  its  axis ;  and  at  every  revolution  of  the 
barrel,  a  cog  wheel  is  made  to  advance  one  tooth.  This  cog 
wheel  is,  of  course,  always  detached  from  the  barrel  tooth 
wheel,  except  when  in  the  act  of  advancing  the  tooth.  In 
Fig.  2,  we  have  a  vertical  view  of  a  portion  of  the  mechanism, 
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showing  the  method  of  communicating  motion  to  the  screw  S. 
The  one-tooth  wheels,  a,  a\  when  at  rest,  occupy  the  positions 
as  shown  in  the  drawing ;  and  being  detached  from  the  cog 
wheel  W,  it  is  free  to  move  in  either  direction.  The  screw 
S,  which  is  shown  in  Fig.  1,  is  raised  or  depressed  by  the 
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rfevoliition  of  the  wheel  W.  The  one-tooth  wheels  a  and  a\ 
moving  in  the  direction  of  the  arrows,  give  opposite  motions 
to  the  wheel  W  ;  the  office  of  (X  being  to  elevate  the  screw, 
and  of  a'  to  depress  it,  corresponding  to  the  fall  and  rise  of 
the  mercurial  column. 

The  mechanism  for  giving  motion  to  the  wheels  a  and  a'  is 
ordinary  clock  work,  each  being  directly  acted  on  by  the 
barrel  wheel,  which  is  driven  by  a  weight.  One  revolution 
of  the  barrel  corresponds  to  twelve  of  the  wheels  a  and  a'. 
The  axles  to  which  are  attached  a,  a\  carry  another  wheel 
having  a  single  half- tooth,  as  shown,  in  the  drawing.  Fig.  2, 
which,  resting  against  a  little  projection  on  the  armature  of 
the  magnet,  holds  the  wlieel  in  the  position  as  shown  in  the 
figure. 

In  order  that  the  wheels  a  and  a  may  not  revolve  with  too 
great  rapidity,  a  train  of  clock  work  is  connected,  consisting 
of  two  additional  axles,  a  fan  being  attached  to  the  latter,  by 
means  of  wdiich  the  motion  can  be  regulated  to  any  desirable 
velocity.  Three  axles  would  undoubtedly  be  sufficient :  the 
barrel  axle,  the  axles  a,  a\  and  an  additional  one  for  the  fan. 
We  adopted  the  present  form,  because  we  happened  to  have 
a  couple  of  clock  movements  at  hand,  and  used  them  just  as 
they  were. 

In  order  to  prevent  the  cogs  of  the  wheels  a,  a\  from 
coming  to  the  circumference  of  W  at  the  same  time,  during 
rapid  oscillations  of  the  barometrical  column,  two  circuit 
"breakers"  were  connected;  so  that,  at  every  revolution, 
the  circuit  is  interrupted,  and  neither  wheel  can  revolve  until 
they  both  are  at  rest. 

Fig.  8,  is  a  perspective  view  of  the  apparatus  as  it  is  when 
in  operation.  The  frame  work  for  supporting  the  barometer 
tube  and  other  mechanism  is  of  black  walnut,  two  inches 
thick,  which  is  firmly  fastened  to  east  wall  of  the  west  transit 
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room.     This  wall  is  built  of  brick,  and  is  two  feet  thick,  so 
that  the  whole  apparatus  occupies  a  very  firm  position. 

Having  given  a  general  idea  of  the  mechanism  for  causing 
tlie  screw  S  to  follow  the  motions  of  the  barometrical  column, 
we  will  show  how  the  curve  of  pressure  is  recorded,  as  well 
as  the  printed  results. 

The  wheel  W,  Fig.  2,  which  receives  the  impulses,  has  forty 
teeth ;  and  the  screw  S,  having  fifty  threads  to  the  inch,  one 
tooth  of  the  wheel  W  corresponds  to  the  ^-^jVo  of  an  inch 
change  in  the  barometrical  column,  or  -^wq-q  of  an  inch  change 
of  pressure.  To  the  wheel  W  is  attached  another  of  nearly 
the  same  diameter,  having  eighty  teeth ;  this  wheel  is  geared 
into  one  of  forty  teeth  carrying  an  eighty-tooth  wheel  on  the 
same  axle.  This  second  eighty-tooth  wheel  is  geared  into  a 
fifty- tooth  wheel,  which  operates  the  screw  S',  Fig.  3,  of 
twenty- six  threads  to  an  inch.  To  this  screw  is  attached  an 
arm,  carrying  a  pencil  which  traces  the  curve  of  pressure  on 
the  revolving  cylinder  o. 

From  this  arrangement,  the  curve  is  magnified  a  little  more 
than  three  times  the  barometrical  pressure.  It  would  have 
been  an  easy  matter  to  adapt  the  second  screw  and  cog  wheel, 
so  that  the  curve  would  be  exactly  an  integer  scale — say  one, 
two,  three  or  four  times  ;  but  as  our  printed  results  may  be 
obtained  much  more  accurately,  and  as  often  as  is  necessary, 
it  was  not  thought  of  sufficient  importance  to  construct  a 
screw  especially  for  this  purpose. 

We  will  now  explain  the  mechanism  for  printing  the 
results. 

A  sectional  view  of  the  combination  is  shown  in  Fig.  4, 
where  X  and  Y  are  two  vertical  steel  axles.  The  final  result 
expressed  in  thousandths  of  an  inch,  is  found  on  the  axle  X, 
where  u  is  the  units  wheel,  t  tens,  and  7i  the  hundreds ;  or 
where  the  thousandth  of  an  inch  is  the  unit  of  measure,  u 


will 
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will  ropn'seiit  thousaiidtiis,  /  iiuiHliedtlis,  mid  /t  tenths  of  an 
incli. 

Tlie  wheel  u^  may  be  supposed  to  have  ten  teeth,  and  is 
connected  with  w,  so  that  they  move  togetlier.     If  motion  be 

X  Y 

u  mnimmnjiiM&] 


Fig.  4. 

given  to  u^^  so  that  it  move  one  tooth  at  each  impulse,  oacli 
tooth  will  represent  the  yq^  of  an  inch  ;  and  ten  impulses, 
or  a  w^hole  revolution,  will  represent  the  y^  of  an  inch.  The 
wheel  u  has  one  tooth,  and  the  wheel  a  on  the  axle  Y  has  ten 
teeth.  Now  when  u  has  made  a  complete  revolution,  it  will 
have  advanced  a  one  tooth  or  one-tenth  of  a  revolution  ;  con- 
sequently the  wheel  a  will  always  express  the  hundredths. 

In  order  to  transfer  the  motion  of  a  to  the  axle  X,  we 
fasten  to  a  the  wheel  &,  having  ten  teeth ;  and  by  gearing 
this  in  the  wheel  ^,  having  ten  teeth  also,  we  transfer  the 
motion  of  a  to  t ;  hence  we  have  the  thousandths  and  hun- 
dredths expressed  on  the  wheels  u  and  t. 

But  let  us  go  a  step  further,  and  see  how  we  get  our  tenths. 
The  wheels  a,  &,  we  have  shown,  indicate  the  hundredths ; 
we  therefore  attach  to  them  another  wheel,  c,  having  one 
tooth.  Let  the  wheel  h,  of  ten  teeth,  be  placed  opposite. 
Now,  when  the  axle  X,  carrying  the  wheels  a,  J,  c,  has  made 
one  complete  revolution  corresponding  to  one -tenth,  the  wheel 
Ti  will  have  advanced  one  tooth  ;  consequently  the  tenths  will 
be  represented  on  the  wheel  Ti. 
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It  is  of  course  understood  that  the  wheels  u,  t,  h^  are 
separate,  and  free  to  move  about  the  axis  X.  By  repeating 
this  combination,  we  can  employ  any  number  of  figures  we 
choose. 

The  wheels  u^  7i,  a  and  c,  are  made  after  the  plan  employed 
in  the  stop  work  in  a  chronometer.  In  Fig.  5,  d  and  c  indi- 
cate this  form  of  gearing.     It  is  seen  that  the  teeth  of  one 
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wheel  are  cut  in  the  arc  of  a  circle,  with  the  radius  equal  to 
that  of  the  wheel  into  which  it  gears.  This  arrangement 
prevents  any  motion,  except  it  be  communicated  by  the  units 
wheel.  The  whole  mechanism  is  therefore  locked  together, 
and  it  is  just  as  impossible  for  it  to  get  out  of  order  as  it  is 
for  ordinary  clock  gearing. 

The  chief  merit  of  this  combination  is,  that  it  will  carry  for 
ten  either  forward  or  backward.  This  principle  is  necessary 
in  any  meteorological  printing  instrument.  We  need  no 
extra  apparatus  for  bringing  the  type  in  line,  since  if  the 
mechanism  is  well  constructed,  it  will  always  arrange  itself. 
When  once  set  it  will  remain  so,  for  no  change  can  be  made 
without  ungearing  the  machine. 

We  use  ordinary  type  which  are  set  in  separate  disks,  being 
afterward  screwed  fast  \<y  u^  t  and  h.  In  case  a  type  is 
accidentally  damaged  or  broken,  another  can  be  inserted  in  a 
few  minutes.  Steel  type  would  undoubtedly  be  the  best,  as 
being  more  durable  and  less  liable  to  damage.  We  should 
add,  that  the  wheels  t  and  h  have  each  fifty  teeth,  five  teeth 
being  moved  at  one  impulse. 

The  printed  results  are  received  on  the  strip  of  paper  j\ 
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move;!  by  liie  cloi-k  work  /r,  Fig.  IJ,  which  at  the  ^alll♦:  Uwm 
ivguhites  the  revolving  cylinder  o,  on  which  is  traced  the 
curve  of  pressure.  This  same  clock  i-aises  a  small  hammer  //, 
by  means  of  a  screw^  or  spiral  on  tlie  minute  vy^heel  arbor, 
which  at  every  revolution  is  allowed  to  strike  the  small 
cushion  /,  by  that  means  leaving  the  impression  of  tlie  type 
on  the  paper  strip.  In  order  to  secure  greater  distinctness  in 
the  printed  results,  without  employing  much  power  to  make 
the  impression,  a  strip  of  duplicating  impression  paper  is 
inserted  between  the  type  and  ordinary  sheet  of  white  paper. 

AVe  are  not  limited  in  our  printing  to  hourly  records,  but 
they  can  be  obtained  as  often  as  it  is  desirable,  by  supplying 
the  additional  power  required  to  raise  the  hammer.  The 
clock  for  moving  the  printed  slip  and  cylinder  is  an  ordinary 
half-second  pendulum,  which  we  happened  to  have  at  hand. 
It  was  not  thought  necessary' to  print  the  integer  number  of 
inches,  nor  the  time ;  for  the  paper  slip  has  the  time  already 
printed  on  the  side,  so  that  when  the  record  of  the  day  is 
completed,  it  is  only  necessary  to  add  the  date  and  integer 
inches. 

The  best  form  and  arrangement  of  the  float  can  only  be 
determined  by  experiment.  In  our  original  barometer  tube, 
which  was  0.4  inches  diameter,  we  inserted  an  ivory  float 
which  nearly  fitted  the  tube.  The  upper  end  of  the  ware  for 
supporting  the  platinum  disk  d,  was  connected  with  the  arm 
carrying  the  platinum  points.  This  form  worked  very  well, 
as  the  following  results  will  show.  The  instrument  was 
allowed  to  run  from  April  24th  to  30th,  without  being  dis- 
turbed. It  was  set  with  the  standard  barometer  (Fastre),  at 
4  p.  M.,  April  24th,  1865. 
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standard  baro- 

Printing baro- 

Date. 

Hour. 

Temperature. 

meter  reduced 

meter  reduced 

Difference. 

Centigrade. 

to  0  deg.  cent. 

to  0  deg.  cent. 

in. 

in. 

in. 

April  24.. 

4 

8.5° 

29.947 

29.947 

+  0.000 

April  25.. 

22 

10.0 

29.934 

29.929 

+  0.005 

April  26.. 

2* 

13.0 

29.789 

29.784 

+  0.005 

April  27.. 

21i 

13.0 

29.862 

29.859 

+  0.003 

April  30.. 

0 

12.0 

29.755 

29.750 

+  0.005 

During  this  period  the  barometer  reached  a  maximum  of 
30.114,  and  a  minimum  of  29.435. 

A  comparison  of  these  results  show  that  even  with  inferior 
and  comparatively  rough  apparatus,  the  individual  results 
are  equal  to  a  reading  obtained  from  the  best  standard  bar- 
ometer. For  when  we  consider  that  the  error  of  the  tempera- 
ture constant,  for  the  new  apparatus,  may  in  this  case,  even 
for  a  difference  of  5°,  amount  to  0.005  in.,  it  would  show  that 
the  errors  introduced  by  the  mechanism  are  almost  inappre- 
ciable. At  this  time  the  registering  barometer  was  not  com- 
pensated for  temperature  ;  the  reductions  being  made  from  a 
short  table  computed  for  this  purpose. 

Numerous  experiments  have  been  made  to  test  the  stability 
of  the  float  and  magnetic  connections.  It  will  hardly  be 
necessary  to  give  the  results  in  detail.  In  case  there  was  no 
friction  of  any  kind,  the  float  ought  always  to  assume  the 
same  position  for  the  same  height  of  the  mercurial  column. 
The  following  is  the  test  we  have  applied.  The  electrical  con- 
tact being  broken  by  the  key  ^,  fi^.  3,  the  screw  S  was  turned 
so  as  to  force  the  float  into  the  mercury  0.010  of  an  inch; 
after  which,  the  current  was  established,  and  the  float  was 
allowed  to  take  up  a  position  of  equilibrium.  The  same  thing 
was  repeated,  by  turning  the  screw  in  the  opposite  direction 
and  lifting  up  the  float.  From  many  trials  it  was  found  that 
there  was  rarely  a  difference  of  0.002  of  an  inch,  and  usuall}^ 
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less  than  0.001  of  an  inch,  from  the  original  position.  The 
same  test  was  applied  for  larger  disturbances,  viz.,  0.020  or 
O.OJJO  inches,  with  nearly  similar  results.  This  is  not  a  fair 
test,  however,  since  these  conditions  are  never  realized  in 
practice.  From  all  our  experiments  so  far,  we  see  no  reason 
why  the  machine  should  change  its  zero  any  appreciable 
amount,  during  a  whole  year  or  greater  length  of  time. 

The  daily  comparison  of  the  printed  records,  with  the  read- 
ings obtained  from  the  standard  barometer  (Fastre),  gives  for 
the  mean  error  of  a  single  result  ±0.0035  in.  This  determina- 
tion is  based  on  the  hypothesis,  that  the  error  of  reading  the 
standard  barometer,  is  zero  ;  which  we  know  is  not  the  case. 

The  following  is  a/ac  simile  copy  of  the  record  as  printed 
by  the  machine.  The  numbers  on  the  left  hand  are  the  hours 
from  noon  of  the  11th  to  noon  of  the  12th.  The  remaining 
figures  are  the  barometrical  heights  expressed  in  thousandths 
of  inches. 
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Dudley  Observatory,  May  llth,  1865. 
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Barometer. 
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The  foregoing  description  applies  to  the  original  barometer. 
The  instruments  subsequently  built  were  very  much  modified, 
so  far  as  the  mechanism  is  concerned.  The  machine  now  in 
constant  use  at  the  Dudley  Observatory,  records  the  follow- 
ing: 

1st.  The  height  of  the  barometer,  printed  hourly,  to  thou- 
sandths of  inches. 

2d.  The  curve  of  pressure,  magnified  two  and  one-half 
times,  on  a  scale  of  one  inch  for  24  hours. 
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'id.  The  curve  of  pressure,  uuignilied  two  and  one-half 
times,  on  a  scale  of  six  inches  for  24  hours. 

4th.  A  record  of  the  total  disturbance  or  fluctuation  of  the 
barometric  column  for  two  days,  the  unit  of  measure  being 
the  0'^002. 

5th.  A  record  of  the  total  disturbance  for  each  separate 
hour,  the  unit  of  measure  being  the  0^°.0()2. 

The  paper  for  the  printed  record,  long  curve,  and  total 
disturbance,  needs  to  be  changed  once  in  two  days.  The 
sheet  for  the  short  curve  is  changed  twice  each  month.  The 
mechanism  needs  winding  once  every  two  days. 

With  this  apparatus,  the  following  records  are  secured, 
with  an  average  expenditure  of  labor  amounting  to  five 
minutes  each  day : 

1st.  An  hourly  printed  record  of  the  barometric  height. 

2d.  Two  curves  of  pressure. 

3d.  The  daily  and  hourly  fluctuation  or  disturbance. 

The  standard  barometer  is  read  and  compared,  whenever 
the  sheets  are  changed. 

The  chief  sources  of  error  in  barometrical  results  are  two- 
fold: 

1st.  That  due  to  uncertainty  in  the  value  of  the  coefficient 
of  expansion  for  the  material  used. 

2d.  That  due  to  the  uncertainty  in  the  determination  of  the 
temperature  of  the  mercurial  column. 

The  first  will  have  nearly  a  constant  effect,  and  for  pur- 
poses of  intercomparison  of  results,  made  with  the  same 
instrument,  may  be  neglected.  But  the  second  has  a  very 
important  bearing  on  the  accuracy  of  the  results. 

The  methods  most  commonly  employed  for  attaching  the 
thermometer,  are  either  to  immerse  the  bulb  in  the  cistern  or 
fix  it  against  the  side  of  the  column.  In  neither  case  do  we 
get  the  temperature  of  the  column  itself,  especially  if  the 
changes  are  rapid.     Perhaps  the  best  method  now  in  use  is  to 
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make  the  thermometer  bulb  of  the  same  size  as  the  barometri- 
cal column. 

From  many  experiments  made,  to  determine  the  effect  of 
temperature,  and  a  full  discussion  of  the  results,  we  decided 
to  employ  a  siphon  proper,  which  should  have  the  elements 
of  compensation  within  itself,  thereby  avoiding  the  uncertain 
temperature  corrections. 

The  idea  of  a  compensating  siphon  was  first  suggested  to  me 
by  Dr.  James  Lewis,  who  proposed  to  secure  the  necessary 
conditions  by  making  the  upper  and  lower  legs  in  the  form 
of  a  conical  frustrum. 

The  difficulty  in  the  mechanical  construction  of  such  a 
tube,  especially  if  made  of  glass,  led  us  to  the  further  inves- 
tigation of  the  subject. 

The  conclusion  to  which  we  arrived  was,  that  in  a  siphon 
barometer,  constructed  of  any  material,  the  compensation  for 
temperature  could  be  secured  by  using  a  certain  volume  of 
mercury. 

The  whole  theory  of  a  siphon  compensation  depends  on 

this  fundamental  proposition,  viz.  :    If  the  atmosphere  will 

support  30  inches  of  mercury  at  0°  Centigrade,  at  100°  C.  it 

will  support  30  +  306=30.540  inches;  e  being  equal  to  0.018, 

the  expansion  in  volume  of  mercury  for  100°  C.     If  now,  in  a 

siphon  barometer,  the  increased  length  of  the  whole  column, 

when  the  temperature  is  raised  from  0°  to  100°  C,  is  equal  to 

306? =0.540  inches,  the  surface  of  the  mercury  in  the  short  leg 

of  the  siphon  will  remain  at  the  same  zero  of  height  for  all 

temperatures,  at  30  inches  of  pressure.     Put  6^=0.016  the 

expansion  of  the  mercurial  column  in  a  glass  tube  for  100  °C. 

Let  2m = length  of  mercury  in  the  equal  legs  of  the  siphon  in 

which  the  diameter  is  unity. 

Z= length  of  intermediate  column. 

cZ= diameter  of  intermediate  column. 

A = height  for  which  the  compensation  is  to  be  computed. 
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Tlien  we  have  the  following  general  fonnula 


{2m-^l(F)e'=7ie. 

It  is  readily  demonstrated  that  all  siphons  of  the  same 
diameter,  in  the  equal  legs,  will  require  the  same  volume  of 
mercury  for  compensation. 

If  the  siphon  be  of  uniform  diameter  throughout,  it  will 
nniiiire  33.7  inches  of  mercury  to  compensate  at  30  inches  of 
pressure. 

A  tube  of  this  form  will  hardly  give  a  sufficient  length 
of  mercury  in  the  short  leg.  In  order  to  attain  the  necessary 
length,  we  connect  the  two  equal  legs  with  a  tube  of  smaller 
diameter. 

This  form  is  of  easy  construction,  either  for  glass  or  steel, 
and  it  gives  us  a  tube  which  can  be  compensated  by  direct 
experiment. 

The  following  tables  have  been  calculated,  to  aid  in  the 
construction  of  a  glass  compensated  siphon : 


TABLE  I. 
d.  m. 

0.70 8.5  inches. 


0.75. 
0.80. 
0.85. 
0.90. 
095. 
1.00. 


7.2 
6.0 
4.6 
3.1 
1.5 
0.0 


TABLE  n. 
D.  W. 

0.2  inches 0.62  lbs.  Troy. 


0.3     "      .. 

1.41        " 

0.4     "      .. 

2.50        " 

0  5     " 

...       3  91        " 

0.0     "      .. 
0.7     "      .. 

5.61 

7.66 

0.8     "      .. 

10.00 

0.9     "      .. 
1.0     "      .. 

12.67 

15.64 

In  computing  these  tables,  ^=30  inches  ;  Z=34  inches. 

D= diameter  of  the  equal  legs;  W=: weight  of  mercury 
necessary  to  compensate. 

Table  I  shows  the  length  of  the  column  of  mercury  in  the 
equal  legs,  for  different  values  of  d;  the  diameter  of  the  equal 
legs  of  the  siphon  being  regarded  as  unity. 

Table  II  shows  the  volume  or  weight  of  mercury  necessary 
to  compensate  a  siphon,  without  regard  to  its  shape,  provided 
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the  upper  and  lower  surfaces  of  the  column  are  of  equal 
diameter. 

If  a  steel  siphon  is  employed,  it  will  be  as  well  to  use  a 
tube  of  equal  diameter  throughout.  At  30  inches  of  pressure, 
a  steel  tube  will  require  about  36  inches  of  mercury. 

In  the  construction  of  a  glass  siphon,  it  will  be  best  to 
adopt  d^O.QO.  After  the  tube  is  filled  to  the  theoretical 
height,  the  whole  apparatus  can  be  subjected  to  different 
degrees  of  temperature,  in  the  same  manner  as  the  com- 
pensation of  a  pendulum.  By  reading  the  standard  barome- 
ter every  quarter  hour,  during  the  progress  of  the  experi- 
ment, the  exact  error  of  compensation  can  be  determined ; 
and  by  adding  or  substracting  mercury,  the  compensation 
can  be  perfected.  In  a  siphon  that  is  compensated  for  30 
inches  of  pressure,  the  correction  for  different  degrees  of 
pressure  and  temperature  will  be  very  small ;  since  for 
1  inch  and  100**  C,  the  correction  will  only  amount  to 
0.018  inches.  The  largest  correction  required  will  rarely 
amount  to  0.004  inches. 

The  error  of  reading  a  first  class  standard  barometer  is 
considerable ;  chiefly  owing  to  the  difficulty  in  bringing  the 
surface  of  the  mercury  in  the  cistern  to  the  zero  of  height. 
We  speak  now  of  that  class  of  barometers  where  the  sur- 
face of  the  mercury  in  the  cistern  is  brought  in  contact 
with  the  point  of  an  ivory  pin.  The  uncertainty  of  making 
an  exact  contact,  may  effect  the  readings  to  the  extent  of 
0.008  of  an  inch.  The  mean  error  for  reading  our  stand- 
ard barometer,  Fastre^  tube  of  one-half  inch  diameter, 
and  cistern  of  two  inches  diameter,  is  nearly  0.004  of  an 
inch.  We  also  find  that  there  is  a  personal  equation  exist- 
ing between  the  readings  of  two  observers,  mostly  due  to 
this  cause.  This  personality  between  my  assistant,  Mr. 
McClure,  and  myself,  amounts  in  the  maximum  to  0.005 
of  an  inch.     It  is  also  found  that  readings  made  by  the 
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liglit  of  a  lamp  are  not  the  same  as  the  daylight  readings; 
the  difference  in  some  cases  amounting  to  O.OiO  of  an  inch. 

It  is  proposed  to  obviate  a  large  source  of  these  diffi- 
culties by  using  electrical  contact  to  bring  the  surface  of 
the  mercury  in  the  cistern  to  the  zero.  This  can  readily 
be  done  at  fixed  stations,  where  meteorological  observa- 
tions are  carried  on  witli  btit  little  trouble.  In  place  of 
the  ivory  pin  usually  employed,  we  would  substitute  a 
double  platinum  pin;  one  point  of  which  should  pass 
through  a  small  metal  disk  resting  on  the  surface  of  the 
mercury  in  the  cistern,  and  the  other  placed  above  the 
surface  of  the  disk.  If  these  two  pins  are  insulated,  and 
connected  with  the  poles  of  a  galvanic  battery,  when  the 
mercury  in  the  cistern  is  raised,  bringing  the  metal  disk 
in  contact  with  the  platinum  point,  the  current  will  be 
established;  and  an  audible  signal  can  be  given  by  means 
of  an  electro-magnet.  By  this  means  we  eliminate  all 
errors  and  personal  equation,  in  determining  the  zero  of 
the  cistern ;  and,  consequently,  the  remaining  error  of 
reading  will  be  confined  to  the  bisection  of  the  upper  sur- 
face. The  actual  test  of  the  magnetic  connection,  as  applied 
to  our  barometer,  gave  the  following  results.  We  would 
remark,  however,  that  no  metal  disk  was  employed,  but 
one  platinum  wire  was  plunged  directly  into  the  mercury, 
and  the  other  was  made  of  the  same  length  as  the  ivory 
pin,  and  only  touched  the  mercury  when  the  contact  was 
made  for  bringing  the  mercury  in  the  cistern  to  zero. 

A  large  number  of  readings  made  by  Mr.  McClure  and 
myself,  showed  that  by  this  method  the  personal  equation 
was  entirely  eliminated  ;  the  mean  of  five  or  ten  consecu- 
tive readings  not  differing  by  an  appreciable  quantity. 
The  mean  error  for  a  single  reading  amounted  to  0.001 
of  an  inch,  and  the  maximum  error  to  0.002  of  an  inch  ; 
showing  conclusively  that  the  chief  source  of  error  in  read- 
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ing  a  barometer,  lies  in  the  adjustment  of  the   surface  of 
the  mercury  in  the  cistern  to  the  zero. 

The  Standard  Baeometer. 

The  standard  barometer  has  a  tube  one-half  inch  in 
diameter.  It  was  built  by  Fastre^  Paris.  The  scale  is  of 
brass,  and  extends  the  whole  length  of  the  tube.  At  30 
inches  of  height  the  vacuum  is  about  10  inches  in  length. 

The  zero  of  the  cistern  is  determined  by  bringing  the 
surface  of  the  mercury  in  contact  with  the  point  of  an 
ivory  pin.      The   scale  reads  millimetres  and  hundredths. 

The  attached  thermometer  is  fixed  against  the  tube  near 
the  middle,  and  has  a  bulb  of  the  same  size  as  the  barometer 
tube. 

This  instrument  is  mounted  in  the  west  transit  room, 
against  the  brick  wall  of  the  building,  with  the  cistern  two 
feet  above  the  floor  of  the  room. 


\  \  \  InTR  0  D  UCTION. 

DESCRIPTION  OF  THE  ANEMOGRAPH,  FOR  REGIS- 
TERING CONTINUOUSLY  THE  VELOCITY,  AND 
PRINTING  HOURLY  THE  DIRECTION  OF  THE 
WIND. 


Fig.  1. 


During  the  year  1869,  an  apparatus  was  constructed  for 
registering  the  direction  and  velocit}^  of  the  wind. 


Fio.  2. 
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For  indicating  the  velocity,  revolving  liemisplierical  cups 
are  employed.  By  attaching  a  magnetic  connection  to  the 
shaft,  making  one  revolution  for  one-tenth  of  a  mile  of 
wind,  an  electro -magnet  is  operated  once  for  every  com- 
plete revolution  of  the  shaft.  By  causing  this  electro- 
magnet F,  to  unlock  the  clock  work  mechanism,  shown  in 
Fig.  1,  the  pencil  B  is  gradually  elevated  over  the  paper, 
advancing  by  steps,  indicating  one-tenth  of  a  mile  of  wind. 
At  the  end  of  the  hour,  the  pencil  is  detached,  and  drops 
down  to  its  original  position.  By  this  means,  the  total 
amount  of  wind  for  each  hour  is  recorded  on  the  sheet ; 
one-quarter  of  an  inch  being  equivalent  to  a  velocity  of  ten 
miles. 

The  direction  is  printed  hourly,  by  mechanism,  in  elec- 
trical connection  with  the  vane.  Heretofore,  in  recording 
the  direction,  by  means  of  electrical  connections,  as  many 
wires  and  electro-magnets  have  been  used  as  the  number 
of  points  recorded.  By  our  method,  but  one  wire  and  two 
electro-magnets  are  necessary  for  recording  or  printing  any 
number  of  points.  To  the  shaft  of  the  vane  is  attached  a 
wooden  drum,  inlaid  with  strips  of  brass,  of  which  Fig.  2 
is  the  development.  At  the  end  of  every  hour,  an  electro- 
magnet unlocks  a  clock  work,  which  causes  a  platinum 
wire  to  traverse  the  drum  vertically.  This  wire  passing 
over  the  strips  of  brass,  shown  in  Fig.  2,  makes  and  breaks 
the  circuit. 

For  north  wind,  the  circuit  i^  interrupted  eight  times ; 
for  south  wind,  four  times,  and  for  northeast  once.  The 
circuit,  on  being  interrupted,  operates  the  electro-magnets 
F,  allowing  the  clock  work  to  advance  the  type  wheel 
T,  to  the  position  corresponding  to  the  direction  of  the 
wind,  after  which  the  printing  hammer  falls,  leaving  the 
impression  of  the  type  on  the  paper.  After  the  printing 
is  accomplished,   the  type  wheel  is  advanced  by  means  of 
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11  t'iiciiit  tliioiigh  the  time  clock,  bu  that  it  inak*'s  a  com- 
plete revolution,  stopping  at  the  zero,  in  readiness  for  the 
next  record. 

The  method  of  operating  the  two  electro-magnets  on  the 
same  circuit,  separately,  without  interference,  is  too  com- 
plicated for  explanation,  without  complete  diagrams.  It 
may,  however,  be  stated,  that  the  order  of  operation  is  as 
follows.  The  time  clock,  used  for  running  the  paper  and 
elevating  the  printing  hammer,  closes  the  circuit  through 
the  electro-magnet  in  connection  with  the  vane.  Immedi- 
ately on  the  unlocking  of  the  mechanism  for  moving  the 
platinum  wire  near  the  drum,  attached  to  the  vane,  the 
circuit  is  broken,  and  again  closed  through  the  electro- 
magnet F,  in  readiness  to  receive  the  indication  of  the 
drum.  The  circuit  is  again  opened,  and  remains  so  until 
after  the  printing  hammer  falls,  when  a  short  circuit  is 
established  through  the  time  clock  and  magnet  F,  causing 
the  type-wheel  to  advance  to  its  zero.  During  the  first 
fifteen  minutes  after  printing,  the  local  circuit  is  maintained 
through  the  time  clock,  so  that  if  by  any  means  the  type 
wheel  is  moved  from  the  zero,  the  clock  will  immediately 
bring  it  back.  The  whole  machine  is  entirely  automatic, 
doing  its  work  in  a  very  satisfactory  manner.  It  should, 
perhaps,  be  stated,  that  the  revolving  cup  and  vane  are 
located  on  the  dwelling,  distant  320  feet  from  the  Observa- 
tory. A  single  wire  end  for  the  revolving  cup  and  vane 
connects  with  the  register,  apparatus,  the  ground  being 
used  for  the  return  circuit. 
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DESCRIPTION  OF  A  NEW  METHOD  FOR  THE  AUTO- 
MATIC REGISTRATION  OF  METEOROLOGICAL 
PHENOMENA. 

In  the  year  1865,  I  published  a  description  of  an  automatic 
printing  barometer,  together  with  some  remarks  on  the  appli- 
cation of  the  method  of  registration  to  other  meteorological 
instruments. 

A  few  machines,  constructed  on  this  method,  have  been  in 
use  during  the  past  five  years.  The  apparatus  at  the  Dudley 
Observatory  has  given  a  continuous  series  of  results  from 
November,  1865,  to  the  present  time.  These  observations  are 
printed  in  exienso  and  fully  discussed  in  the  present  volume. 
The  accuracy  and  value  of  the  results  given  by  this  method 
of  registration,  will  be  fully  understood  from  an  examination 
of  the  series  of  observations  from  1865  to  1870.  For  my  own 
use,  the  method  is  much  to  be  preferred  to  the  one  now  about 
to  be  described.  The  somewhat  complicated  mechanism, 
however,  as  well  as  its  great  cost,  led  me,  during  the  early 
part  of  the  present  year,  to  attempt  a  more  simple  method 
which  should  give  reliable  results  ;  one  which  would  be  likely 
to  meet  the  wants  of  ordinary  observers.  We  believe  such  a 
method  has  been  devised,  applicable  alike  to  the  registration 
of  all  meteorological  phenomena  ;  and  it  is  presumed  the 
simplicity  of  the  mechanism  will  commend  it  to  meteorolo- 
gists generally. 

The  following  diagram  will  serve  to  explain  the  funda- 
mental .principle  of  the  method. 

Fig.  1  shows  the  plan  for  registering  the  height  of  the 
barometer  and  thermometer  on  a  single  sheet,  by  the  use 
of  one  set  of  mechanism. 

Let  D  be  a  drum,  six  inches  in  diameter  and  seven  inches 
in  height,  covered  with  a  sheet  of  ruled  paper.  This  drum  is 
presumed  to  revolve  at  any  convenient  rate,  say  one  inch  per 


Introduction. 


day.  Jji'l  L  I>i^  an  iron  or  brass  bar,  24  inches  iji  ifngth, 
mounted  on  an  axis,  passing  tlirougli  tlie  point  c  Let  P  be 
a  steel  pen,  attached  to  the  end  of  the  lever,  projecting  over 
the  center  of  the  drum.  Let  P'  and  P''  be  platinum  wires, 
attached  to  the  lever  at  3  inches  on  either  side  of  the  axis  c. 
The  wire  P'  is  over  tlie  shorter  leg  of  a  si])lion  barometer,  and 
the  wire  V  passes  in  the  end  of  an  open  mercury  thermome- 
ter. 


FlQ.  1. 

Now,  if  the  lever  L  be  elevated,  at  the  end  over  the  drum 
sheet,  the  wire  P'  will  touch  the  top  of  a  float  resting  in  the 
shorter  leg  of  the  siphon  barometer.  If,  then,  a  battery  B 
and  electro-magnet  E  be  arranged  as  in.  the  diagram,  when 
contact  is  made  with  the  float,  a  current  of  electricity  will 
pass  through  the  circuit,  and  the  electro-magnet  E  will  be 
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operated.  If,  then,  when  the  circuit  is  completed,  a  blow  be 
struck  on  the  pen  P,  by  m^ans  of  the  electro-magnet,  or  a 
hammer  unlocked  by  it,  the  dot  on  the  drum  sheet  will  indi- 
cate the  height  of  the  barometer  at  that  time.  It  is  obvious 
that  as  often  as  the  lever  is  elevated,  a  record  will  be  made. 
For  the  barometer,  an  hourly  record  will  be  found  to  be 
sufficient. 

If  the  lever  L  is  rigid  and  firmly  mounted,  the  mere 
measurement  of  height  by  means  of  electrical  contact,  can  be 
carried  to  almost  any  degree  of  precision.  It  was  found, 
from  numerous  experiments  made  some  years  since,  that  the 
magnet  circuit  is  not  completed  for  a  distance  of  one  ten- 
thousandth  of  an  inch.  Therefore,  whatever  error  there  may 
be  in  the  results  recorded  by  this  method,  it  will  be  due  to 
the  barometer  itself,  the  relative  change  of  position  between 
the  barometer  tube  and  drum  sheet,  due  to  moisture,  tem- 
perature, etc.  In  practice,  from  records  extending  over  a 
period  of  more  than  a  year,  it  is  found  that  the  results  are 
inside  the  errors  of  reading  from  the  drum  sheet.  It  is  found 
impracticable  to  read  from  the  sheets,  which  have  a  scale  two 
and  a  half  times  the  change  of  pressure,  nearer  than  the 
one-hundredth  of  an  inch. 

A  long  experience  has  led  us  to  conclude,  that  this  degree 
of  precision  is  sufficient  for  the  investigation  of  barometric 
changes,  and  is  but  little  outside  the  limit  of  error  from 
reading  a  standard  barometer. 

An  examination  of  the  diagram  will  also  show  at  a  glance 
how  the  height  of  the  thermometer  is  recorded.  It  should, 
however,  previously  be  stated  that  the  thermometer  is  a  little 
larger  than  those  in  ordinary  use,  and  has  a  platinum  wire  a 
cemented  in  the  bulb,  communicating  with  the  mercury  in 
the  inside.  When  the  lever  L  is  depressed,  as  soon  as  the 
wire  P''  touches  the  surface  of  the  mercury  in  the  stem,  the 
circuit  will  be  established  through  the  electro-magnet  E,  and 
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the  pen  P  will  record  the  thermometric  height.  The  lever, 
therefore,  in  passing  from  the  top  to  the  bottom  of  the  drum, 
will  record  the  tliernionieter,  and  in  passing  from  the  bottom 
to  the  top,  the  barometer.  In  order  to  use  the  whole  sheet 
for  both  instruments,  the  magnetic  circuit  is  alternately 
shifted,  so  as  only  to  pass  through  the  thermometer  when  the 
lever  is  moving  down,  and  through  the  barometer  when  it  is 
moving  up. 

The  thermometric  record  necessarily  cannot  be  as  accurate 
as  that  of  the  barometer,  since  the  magnetic  circuit  is  not  so 
certainly  completed  when  a  platinum  wire  touches  a  surface 
of  mercury  as  when  it  touches  a  smooth  plate  of  platinum. 
However,  using  a  thermometer  having  a  scale  of  two  or  three 
inches  for  100°  Fahr.,  the  error  from  this  cause  will  ordinarily 
be  only  a  small  fraction  of  one  degree. 

In  thermometric  observations,  so  much  depends  on  the 
locality  of  the  thermometer,  in  the  same  place  and  even  about 
the  same  building  or  station,  that  single  hourly  results,  to  the 
half  of  one  degree  Fahrenheit,  will  answer  every  purpose. 

By  this  method  of  registration,  one  electro-magnet  is 
capable  of  recording  two  separate  instruments ;  two  electro- 
magnets will  record  four,  and  three  electro-magnets  six 
instruments,  all  on  a  single  sheet,  and  with  but  one  lever  and 
one  set  of  mechanism.  A  single  machine,  therefore,  may  be 
constructed  on  this  plan  to  record  the  barometer,  wet  and  dry 
thermometers,  rain  fall,  and  velocity  and  direction  of  the 
wind,  comprising  all  the  ordinary  meteorological  instruments. 


DESCRIPTIOlSr  OF  A  NEW  METEOROGRAPH. 

The  following  is  a  general  description  of  a  machine  con- 
structed for  the  office  of  the  meteorological  bureau,  at  the 
request  of  General  A.  J.  Myer,  chief  signal  officer  U.  S.  A. 
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It  registers  hourly  the  barometer  and  wet  and  dry  bvilb 
thermometers. 


Fio.  2. 
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The  dia^'Tain,  Fig.  2,  is  a  pers])(M'tiv('  vi<.'w  of  tliis  instru- 
ment. Tli<3  recording  lever  A  is  a  bar  of  iron,  about  two  feet 
in  length,  nearly  balanced  on  the  axis,  8Ui)ported  by  the 
clock  frame  C.  The  clock  is  constructed  with  rather  stronger 
gearing  than  an  ordinary  movement ;  its  office  being  to  elevate 
and  depress  the  lever  A  hourly,  regulate  the  drum  D,  and 
raise  the  two  striking  hammers  H  and  H'.  It  is  provided 
with  a  half  second  pendulum,  and  requires  winding  once  in 
two  days,  the  weight  falling  in  that  time  about  three  feet. 

The  lower  leg  of  the  siphon  barometer  is  shown  at  B,  and 
the  wet  and  dry  bulb  thermometers  at  T'  and  T.  Directly 
over  the  leg  of  the  siphon,  as  also  over  the  two  thermometers, 
the  lever  A  supports  a  carriage,  which  is  depressed  or  elevated 
whenever  the  lever  A  is  in  motion.  The  registering  point  G 
is  connected  with  the  lever,  as  shown  in  the  diagram  ;  and  the 
curvilinear  motion  of  the  end  of  the  lever  is  converted  into 
rectilinear,  by  allowing  G  to  slide  against  a  vertical  steel  rod. 

To  illustrate  the  action  of  the  machine,  we  will  suppose  the 
lever  A  has  reached  its  lowest  point,  the  registering  pen  G 
being  at  the  bottom  of  the  drum.  Now,  in  order  that  we 
may  be  able  to  register  the  barometer  on  any  part  of  the 
drum  sheet,  it  is  necessary  that  the  striking  hammer  should 
be  elevated  and  locked,  before  the  upward  motion  of  the 
lever  commences.  As  the  hammers  are  raised  by  means  of  a 
snail  carried  by  the  hour  shaft  of  the  clock,  at  the  point 
where  the  hammer  begins  to  raise,  the  snail  for  elevating  the 
lever  A  is  cut  away,  so  that  it  remains  at  rest  during  a  period 
of  fifteen  minutes,  the  time  required  for  elevating  the  ham- 
mers H  and  H'.  As  soon  as  this  is  accomplished,  the  lever 
begins  to  raise  slowly,  by  means  of  the  double  snail  on  the 
hour  shaft ;  the  time  required  for  traversing  the  drum  being 
about  fifteen  minutes.  When  the  position  of  the  lever  is 
such  that  the  carriage  in  the  rear  of  the  clock  touches  the 
float  in  the  low^er  leg  of  the  siphon,  an  electric  current  is 
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established  tlirougli  the  magnet  F,  which  unlocks  the  hammer 
H,  causing  the  pen  G  to  make  a  record  on  the  drum  sheet. 
After  the  lever  has  reached  the  top  of  the  drum,  it  remains 
at  rest  fifteen  minutes,  while  the  liammers  are  being  raised, 
when  it  is  gradually  depressed.  So  soon  as  the  platinum 
wires,  attached  to  the  carriage  over  the  thermometers,  touch 
the  surface  of  the  mercury  in  the  thermometer  tubes,  electric 
currents  are  established  through  the  magnets  F  and  J, 
simultaneously  or  successively  unlocking  the  hammers,  and 
making  records  as  before. 

A  double  motion  of  the  lever  is  completed  in  one  hour. 
During  this  time,  the  barometer,  wet  and  dry  bulb  ther- 
mometers, have  each  been  recorded  once.  The  records  of  the 
barometer  and  thermometers  differ  in  time  about  one-half 
hour.  The  wet  and  dry  bulb  thermometers  are  recorded 
within  a  minute  or  two  of  each  other,  depending  on  the 
difference  between  them. 


Fig.  3. 

The    diagram.    Fig.    3,    shows    the    arrangement    of   the 
circuits. 

B= battery. 

B= barometer. 

T = thermometer. 
W=wet  bulb  thermometer. 
7i  and  7?'= the  striking:  hammers. 
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m  and  n-iha  electro-magnets,  for  locking  tlu;  lianniu-rs. 

S= circuit  sliifter. 

The  current  passes  through  the  hammers  and  armatures 
of  the  electro-magnets,  so  that  no  cuiTent  can  pass  except 
wlien  the  hammers  are  locked  on  the  armatures.  A  slight 
inspection  of  the  diagram  will  readily  show  that  when  tlie 
small  bar  at  S  is  tilted  on  one  side  or  the  other,  the  circuit 
will  only  pass  through  the  barometer  or  the  thermometers, 
as  the  case  may  be.  The  shifting  of  the  circuit  is  accom- 
plished by  means  of  a  semi-circular  disk  on  the  hour  shaft 
of  the  clock. 

It  may  here  be  added  that  the  circuit  is  only  broken  at 
the  locking  of  the  hammer  and  armature,  never  in  the 
thermometer  tubes.  This  is  considered  a  very  important 
principle  of  tlie  method,  since  the  continual  breaking  of 
the  circuit  in  the  thermometer  tubes  would  soon  oxydize 
the  surface  of  the  mercury,  rendering  the  connection  very 
uncertain. 

The  drum  is  sixteen  inches  in  circumference  and  seven 
inches  high,  and  revolves  at  the  rate  of  one  inch  in  twenty- 
four  hours.  The  sheets  are  printed  for  the  barometer,  so 
that  one  readily  reads  by  estimation  to  the  nearest  hun- 
dredth of  an  inch  ;  one -tenth  of  an  inch  of  pressure  being 
equivalent  to  one-fourth  of  an  inch  on  the  sheet. 

The  sheets  need  to  be  changed  only  twice  each  month, 
but  it  is  necessary  to  wind  the  clock  every  other  day, 
unless  provision  is  made  for  a  greater  fall  of  the  weight. 

Three  elements  of  the  Leclanche  battery  were  supplied 
with  the  machine,  but  one  element  is  capable  of  unlocking 
the  hammer. 

As  the  work  required  of  the  battery  is  so  very  small, 
the  circuits  being  closed  hourly  only  for  an  instant,  it  is 
presumed  that  these  elements  will  perform  their  office  for 
one  or  two  years,  without  renewal.     In  fact,  except  for  the 


Jnthoduction.  xli 

local  action,  evaporation,  etc.,  a  battery  onght  to  last  for 
ten  years  without  renewal,  since  the  amount  of  electricity 
passing  in  the  external  circuit  in  that  time,  would  not  be 
so  great  as  that  flowing  through  a  closed  circuit  during 
twenty-four  hours. 

In  the  tirst  experiments  with  this  method  of  registration, 
electro-magnets  were  used  to  strike  the  registering  point, 
thereby  dispensing  with  the  hammers ;  but  it  was  found 
that  in  order  to  make  a  fair  legible  record,  so  much  battery 
power  was  necessary,  that  it  was  considered  a  very  grave 
defect.  Not  only  would  the  cost  of  maintaining  numerous 
battery  elements  be  considerable,  but  the  uncertainty  of 
keeping  them  up  to  a  maximum  working  standard,  would, 
it  was  feared,   seriously  interrupt  the  records. 

In  a  thermograph  recently  constructed  for  my  own  use, 
the  hammer  can  be  unlocked  by  one  small  ''Daniell"  ele- 
ment, of  the  size  of  a  "Groove.''  One  ordinary  Daniell, 
such  as  is  used  for  local  batteries,  works  the  machine  well. 
This  reduction  of  the  electrical  force  to  a  minimum  is  con- 
sidered one  of  the  most  important  features  of  the  method. 

The  meteorograph,  Fig.  2,  was  constructed  for  use  in  a 
room  especially  arranged  for  securing  the  true  external 
temperature.  In  practice  such  an  exposure  of  fine  mecha- 
nism is  a  serious  evil,  owing  to  the  liability  of  rust  from 
rain  and  snow.  This  objection  has  been  entirely  overcome, 
in  the  recent  construction  of  a  Thermograph  for  C.  Rathbone, 
Esq.  The  recording  mechanism  was  placed  in  a  room  arti- 
ficially heated,  the  thermometer  tube  and  sliding  carriage 
only  being  placed  outside.  The  connection  with  the  ther- 
mometer was  secured  by  drilling  a  hole  one-half  inch  in 
diameter  through  a  brick  wall  two  feet  thick,  and  connect- 
ing the  carriage  carrying  the  platinum  wire  Avith  the  arm  A, 
by  means  of  a  fine  wire  passing  over  two  delicate  pulleys. 
The  top  of  the  thermometer  tube  and  carriage  were  covered 


xlii  jNTRODUCTrON. 

with   a  cap,    the   lower  part  of    tlir   lube  and   bulb   being 
exposed  to  the  air. 

This  method  lias  been  found  to  work  admirably.  The 
errors  introduced  by  this  form  of  construction  are  incon- 
siderable, and  will  never  amount  to  more  than  the  fraction 
of  one  degree. 
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DUDLEY    OBSERVATORY, 


DUUmG  THE  YEAllS 


1866,  '67,  '68,  '69,  '70. 


Meteor  ol o  gical  Obser  va  tions. 


TYPO-BAROGRAPH. 

January,  1866. 

Date. 

i 

Oh. 

Ih. 

2/i. 

3/i. 

4h. 

5/i. 

6^. 

7/i. 

1... 

29.896 

875 

858 

861 

863 

879 

882 

890 

2... 

30.126 

121 

116 

112 

115 

104 

095 

084 

3... 

29.883 

851 

837 

818 

816 

815 

814 

819 

4... 

29.624 

600 

610 

621 

632 

649 

651 

688 

5... 

30.053 

029 

020 

001 

987 

985 

040 

083 

6... 

30.276 

272 

270 

275 

278 

288 

305 

315 

7... 

30.605 

611 

630 

655 

680 

706 

727 

770 

8... 

30.852 

833 

810 

798 

791 

800 

798 

795 

9... 

30.591 

549 

516 

498 

502 

488 

477 

477 

10... 

30.159 

125 

100 

075 

054 

039 

026 

010 

11... 

29.823 

818 

819 

834 

837 

845 

862 

875 

12... 

29.850 

853 

825 

808 

795 

770 

748 

785 

13... 

29.421 

379 

430 

449 

484 

517 

552 

572 

14... 

29.958 

958 

983 

004 

039 

077 

118 

166 

15... 

30.368 

316 

299 

280 

244 

277 

225 

201 

16... 

29.575 

541 

555 

543 

530 

551 

557 

591 

17... 
18... 
19... 

29.816 

794 

766 

758 

740 

741 

706 

705 

29! 742 

* ' '754 

*  *  754 

""775 

'"798 

'"837 

"'844 

'"868 

20... 

29.552 

537 

506 

467 

540 

632 

705 

761 

21... 

29.952 

929 

909 

908 

900 

896 

905 

898 

22... 

29.867 

866 

873 

888 

916 

933 

971 

990 

28... 

30.122 

099 

096 

079 

080 

083 

085 

093 

24... 

30.251 

232 

220 

217 

223 

220 

227 

219 

25... 

29.782 

752 

716 

691 

692 

692 

673 

664 

26... 

29.697 

691 

693 

694 

702 

713 

728 

749 

.27... 

30.029 

021 

019 

024 

032 

039 

037 

048 

28... 

80.020 

994 

983 

971 

961 

958 

960 

961 

29... 

29.949 

933 

917 

919 

920 

920 

921 

922 

ao... 

29.723 

692 

651 

599 

581 

551 

568 

566 

31... 

29.550 

521 

500 

488 

498 

489 

486 

485 

DAT 

E.                                                       REMAKKS. 

Jan. 

1.  Thaw;  cloudy. 

(( 

2.  Gioudy ;  clear  after  midnight.     Ha 

[0  around  the  m 

oon. 

(( 

3.  Changeable. 

a 

4.  Clear  and  cold;  wind  at  16A.  N.  W. ; 

thermometer  - 

-7°. 

u 

5.  Changeable. 

u 

6.  Flurries  of  snow.     At  21  A.  thermoi 

iieter  — 10''. 

a 

7.  Clear  and  cold ;  Avind  N.  W. ;  therm 

jnieter  at  20A.  - 

-17°. 

u 

8.  Clear ;  wind  W. ;  thermometer  at  1 

Oh.  —10°. 

u 

9.   Clear. 

u 

10.  Cloudy ;  wind  N.  W. 

u 

11.  Cloudy;  wind  S. 

Meteorologica l  Obser  va  Tioys, 


TYPO-BAROGRAPH. 

January,  1860. 

Datb. 

8A. 

9A. 

lOh. 

11  A. 

12h. 

m. 

14A. 

16h. 

1... 

883 

894 

923 

964 

966 

994 

014 

043 

2... 

083 

074 

060 

060 

050 

050 

Oil 

991 

3... 

810 

794 

782 

778 

762 

752 

741 

743 

4... 

722 

786 

817 

852 

904 

922 

956 

981 

5... 

103 

117 

116 

097 

070 

068 

071 

064 

6... 

337 

344 

358 

365 

354 

343 

354 

378 

7... 

789 

810 

821 

830 

829 

822 

833 

837 

8... 

793 

780 

765 

756 

730 

724 

716 

716 

9... 

454 

438 

414 

399 

368 

341 

327 

322 

10... 

9S8 

947 

926 

898 

891 

869 

a5i 

850 

11... 

886 

889 

895 

900 

902 

897 

903 

904 

12... 

713 

692 

640 

636 

620 

594 

574 

539 

13... 

567 

579 

615 

639 

632 

m4 

647 

677 

14... 

197 

230 

244 

263 

268 

284 

292 

293 

15... 

195 

176 

104 

067 

041 

013 

971 

937 

16... 

603 

625 

642 

656 

()06 

672 

679 

700 

17... 
18... 
19... 

675 

623 

623 

623 

623 

623 

641 

646 

""874 

""880 

'"879 

'"866 

■"845 

"*828 

'"817 

"*782 

20... 

827 

831 

828 

834 

841 

a59 

914 

914 

21... 

884 

878 

878 

879 

866 

857 

865 

855 

22... 

001 

022 

033 

031 

032 

033 

041 

053 

23... 

105 

114 

116 

118 

124 

125 

143 

151 

24... 

219 

214 

203 

177 

142 

103 

088 

065 

25... 

664 

665 

666 

668 

661 

647 

644 

651 

26... 

770 

788 

804 

835 

840 

848 

868 

880 

27... 

059 

063 

063 

061 

052 

049 

048 

049 

28... 

962 

963 

957 

957 

954 

945 

938 

932 

29... 

923 

923 

924 

920 

917 

905 

901 

891 

30... 

567 

569 

562 

559 

554 

557 

586 

617 

31... 

494, 

476 

467 

438 

425 

398 

392 

387 

DAT 

E.                                                           REMARKS. 

Jan. 

12.  Snow  at  8h.;  fall  of  water  O'MO;  clear  aft 

er  15  A. 

u 

13.  Cloudy ;  snow ;  fall  of  water  0^°.02  ;  clear  ai 

'ter  I9h. 

;  high 

wind  from  N.  W.  at  12h.;  at  20A.  thern 

aometer 

+  27^ 

at  23A.  +9°. 

(( 

14.  Clear;  wind  W. 

(( 

15.  Cloudy ;  snow  after  midnight ;  fall  of  wate 

1  0*°.30. 

(( 

16.  Cloudy ;  gale  from  N.  W. ;  wind  S.  E.  at  2 

Oh. 

(( 

17.  Changeable. 

(( 

18.  Cloudy. 

(( 

19.  Cloudy. 

(( 

20.  Cloudy ;  wind  S.  quite  brisk. 

Meteorological  Observations. 


TYPO-BAROGRAPH. 

1 

January,  1866. 

Date. 

\&h. 

17/i. 

18^. 

19;^. 

20A. 

Wi. 

22/i. 

2.3^. 

1... 

051 

061 

088 

101 

139 

159 

178 

162 

2... 

978 

959 

960 

956 

955 

944 

943 

917 

3... 

730 

712 

693 

688 

678 

677 

672 

650 

4... 

000 

015 

060 

079 

090 

111 

114 

085 

5... 

075 

103 

130 

171 

201 

241 

277 

287 

6... 

385 

407 

441 

475 

516 

535 

576 

602 

7... 

838 

840 

854 

866 

881 

890 

893 

895 

8... 

709 

688 

676 

666 

666 

655 

650 

626 

9... 

313 

304 

287 

269 

254 

240 

217 

189 

10... 

826 

819 

819 

822 

838 

840 

841 

835 

11... 

904 

898 

892 

885 

871 

871 

864 

857 

12... 

543 

525 

513 

510 

509 

506 

484 

467 

13... 

680 

713 

758 

799 

832 

892 

935 

958 

14... 

293 

314 

336 

370 

362 

413 

412 

403 

15... 

903 

863 

824 

785 

746 

715 

679 

617 

16... 

718 

734 

769 

786 

804 

840 

858 

840 

17... 
18... 
19... 

643 

663 

677 

690 

710 

726 

730 

726 

'"757 

"729 

'"766 

'■*686 

"'872 

""'653 

"'"628 

"■571 

20... 

O04 

906 

909 

914 

919 

924 

983 

966 

21... 

853 

850 

845 

860 

865 

872 

884 

879 

22... 

062 

080 

091 

112 

117 

129 

150 

148 

23... 

160 

169 

164 

193 

198 

228 

234 

231 

24... 

026 

995 

955 

916 

874 

847 

827 

805 

25... 

660 

663 

664 

671 

681 

684 

693 

700 

26... 

890 

914 

946 

965 

987 

005 

027 

038 

27... 

032 

030 

029 

038 

044 

054 

054 

050 

28... 

918 

916 

928 

931 

946 

950 

958 

963 

29... 

879 

872 

866 

864 

840 

810 

808 

768 

30... 

618 

619 

624 

625 

626 

624 

600 

575 

31... 

376 

363 

346 

342 

334 

341 

325 

317 

Date.                                                    REMARKS. 

Jan.  21.  Clear;  wind  W. 

"      22.  Cloudy ;  wind  W. 

"      23.  Cloudy;  wind  S.  E.     Halo  around 

the  mof 

)n. 

"      24.  Snow  after  14A. ;  fall  of  water  0'".^ 

)0. 

"     25.  Snow  to  20A./  fall  of  water  0*".30. 

"      26.  Cloudy ;  flurries  of  snow. 

"      27.  Clear. 

"     28.  Changeable ;  snow  at  20A. 

"      29.  Cloudy  ;  wind  S. 

"     30.  Cloudy  ;  flurries  of  snow  ;  clear  at 

20A. 

"     31.  Changeable;  wind  S.  E. 

6 


Meteorolooical  Observations. 


TYPO-BAROGRAPH. 

February,  1866. 

Datb. 

OA. 

\h. 

m. 

Zh. 

4A. 

6A. 

Oh. 

1h. 

1... 

29.308 

300 

303 

324 

339 

377 

398 

410 

2... 

29.543 

525 

512 

514 

525 

533 

537 

537 

3... 

29.547 

537 

517 

523 

521 

542 

572 

586 

4... 

29.687 

684 

690 

716 

748 

781 

814 

a5i 

5... 

30.370 

360 

360 

336 

330 

320 

332 

332 

6... 

30.274 

292 

303 

344 

362 

380 

398 

429 

7... 

30.406 

357 

326 

288 

263 

261 

245 

236 

8... 

29.936 

893 

875 

862 

854 

833 

819 

820 

9... 

29.890 

870 

867 

881 

877 

898 

908 

91M 

10... 

29.882 

863 

860 

a55 

864 

871 

869 

883 

11... 

29.824 

789 

765 

759 

762 

781 

800 

821 

12... 

29.902 

850 

804 

761 

732 

719 

736 

7^5 

13... 

29.931 

931 

927 

941 

942 

957 

980 

998 

14... 

29.799 

751 

700 

683 

657 

625 

562 

512 

15... 

29.684 

636 

646 

681 

709 

751 

797 

8:^2 

IC... 

30.410 

398 

393 

398 

401 

413 

422 

427 

17... 

30.472 

453 

425 

414 

401 

383 

357 

357 

18... 

30.185 

151 

095 

071 

043 

004 

961 

929 

19... 

29.385 

368 

339 

316 

323 

341 

357 

384 

20... 

29.841 

828 

804 

799 

812 

818 

827 

862 

21... 

30.391 

374 

363 

359 

356 

363 

365 

366 

22... 

30.282 

262 

240 

226 

223 

225 

225 

234 

23... 

30.105 

096 

066 

057 

044 

037 

039 

057 

24... 

29.644 

586 

554 

533 

524 

500 

482 

518 

25... 

29.990 

031 

068 

091 

133 

159 

188 

221 

26... 

30.613 

590 

576 

573 

564 

558 

560 

5(>8 

27... 

30.325 

307 

288 

276 

273 

277 

279 

293 

28... 

30.339 

316 

296 

284 

280 

280 

288 

290 

DAT 

E.                                                             REMARKS. 

Feb. 

(( 
(( 
(( 

(C 

(( 
(( 

1.  Snow  squall  at  4  p.  m.  ;  wind  S.  W 

2.  Snow  squalls ;  wind  W. 

3.  Changeable ;  wind  W. 

4.  High  wind  from  W. ;  clear  and  col 

5.  Clear  to  9  p.  m.  ;  cloudy ;  wind  W 

6.  Clear  and  cold  ;  thermometer  — 3°. 

7.  Cloudy. 

8.  Snow  from  2 A.  to  23/^,;  fall  of  wat 
0.  Cloudy  ;  wind  S.  W. 

10.  Cloudy;  thaw;  wind  S. 

11.  Rain  afttM-  midnight  ;  full  of  water 

d. 

er  15".0. 
0'».50. 

Meteorological  Observations. 


TYPO-BAROGRAPH. 

February,  1866. 

0 

Date. 

8;^. 

9A. 

Wi. 

nil. 

12A. 

13/i. 

14A. 

\hh. 

1... 

420 

417 

411 

409 

412 

412 

428 

441 

2... 

544 

544 

538 

529 

528 

515 

513 

510 

3... 

596 

603 

603 

606 

611 

617 

619 

624 

4... 

894 

941 

997 

025 

055 

082 

109 

134 

5... 

314 

303 

281 

257 

235 

208 

190 

186 

6... 

470 

500 

501 

510 

522 

521 

530 

531 

7... 

220 

214 

202 

175 

169 

139 

117 

096 

8... 

822 

812 

808 

806 

803 

803 

794 

794 

9... 

908 

908 

916 

892 

909 

915 

903 

902 

10... 

891 

890 

893 

890 

887 

883 

869 

861 

11... 

823 

841 

864 

881 

881 

902 

904 

903 

13... 

710 

706 

708 

701 

712 

727 

721 

745 

13... 

008 

016 

022 

024 

004 

000 

000 

986 

14... 

480 

439 

392 

369 

347 

381 

401 

401 

15... 

873 

914 

951 

980 

015 

053 

100 

125 

16... 

433 

439 

450 

453 

454 

446 

449 

458 

17... 

331 

310 

296 

288 

262 

246 

259 

260 

18... 

890 

855 

804 

756 

701 

660 

621 

601 

19... 

417 

437 

473 

504 

515 

541 

571 

592 

20... 

890 

975 

010 

079 

133 

156 

184 

190 

21... 

369 

373 

380 

361 

360 

348 

345 

334 

22... 

215 

213 

214 

212 

210 

202 

211 

205 

23... 

036 

023 

003 

975 

945 

908 

884 

858 

24... 

541 

583 

653 

677 

706 

721 

711 

721 

25... 

238 

258 

290 

314 

354 

382 

413 

430 

26... 

570 

570 

554 

539 

516 

499 

481 

457 

27... 

291 

298 

300 

301 

301 

301 

302 

302 

28... 

293 

293 

290 

284 

284 

277 

279 

265 

Dai 

rE.                                                REMARKS. 

Feb. 

12.  Rain ;  wind  N.  W. ;  fall  of  water  0 
the  night. 

'^05;  fi 

•oze  up 

during 

C( 

13.  Cloudy;  wind  N.  W. 

(( 

14.  Snow  flurries;  rain  from  8/i.  to  \\h 
at  12A.  high  wind  from  W. 

. ;  fall  0 

f  water 

0»".20; 

(C 

15.  Changeable;  from  8/i.  clear  and  co 

Id  ;  win 

d  N.  W 

. 

u 

16.  Clear  and  cold. 

u 

17.  Clear;  and  cloudy;  wind  S. 

(( 

1 8.  Snow  and  rain ;  fall  of  water  0'".  1 

5. 

u 

19.  Cloudy;  and  clear. 

(( 

20.  Snow  squall  at  8A./  fine  auroras  at 

12/<.,  a1 

b  17  A. 

MeTEOROLOOICAL    ObSER  VA T10N8, 


TYPO-BAROGKAPII. 

^^                       February,  1866. 

Datk. 
1... 

16A. 

r 

18A. 

19/i. 

2(Wi. 

21A. 

22/t. 

aaA. 

460 

485 

504 

531 

548 

562 

567 

557 

2... 

502 

515 

520 

541 

548 

560 

568 

577 

8... 

633 

635 

6.52 

672 

692 

705 

70.5 

694 

4... 

163 

210 

24(5 

284 

328 

349 

3a5 

391 

5... 

181 

181 

177 

177 

202 

218 

287 

260 

6... 

523 

511 

508 

510 

512 

501 

483 

451 

7... 

069 

059 

014 

02(5 

020 

004 

998 

970 

8... 

79(5 

815 

835 

858 

879 

886 

900 

897 

9... 

889 

890 

890 

899 

897 

900 

904 

898 

10... 

843 

849 

840 

842 

854 

82(5 

817 

827 

11... 

921 

949 

93(5 

948 

961 

960 

963 

949 

12... 

794 

819 

850 

865 

899 

905 

930 

941 

13... 

981 

978 

988 

973 

956 

916 

88.5 

857 

14... 

397 

4-^1 

459 

478 

535 

5a5 

601 

623 

15... 

158 

196 

239 

279 

333 

375 

395 

409 

10... 

462 

473 

475 

481 

482 

499 

.501 

498 

17... 

257 

259 

251            250 

246 

240 

226 

202 

18... 

581 

562 

543 

525 

504 

470 

436 

410 

19... 

668 

719 

776 

788 

820 

834 

840 

841 

20... 

210 

232 

261 

298 

341 

377 

388 

397 

21... 

336 

332 

338 

342 

346 

337 

331 

311 

22... 

200 

205 

205 

189 

195 

184 

166 

137 

23... 

832 

825 

814 

785 

755 

738 

700 

680 

24... 

728 

744 

775 

813 

834 

859 

894 

945 

25... 

4()5 

498 

514 

548 

586 

607 

615 

620 

20... 

416 

405 

405 

384 

378 

368 

358 

3:i5 

27... 

293 

300 

309 

312 

318 

330 

340 

344 

28... 

Dat 

252 

262 

263 

252 

255 

250 

244 

237 

E.                                                    REMARKS. 

Feb. 

21.  Clear;  wind  S. 

(( 

22.  Clear;  cloudy  from  \\h.;  pleasant  at  21  A. 

.<-i 

23.  Cloudy;  rain  after  12/*.;  rain  fall  0'".03 ;  \^ 

nnd  S. 

u 

24.  Cloudy;    rain;    snow  squalls;    liigh  wind 
N.  W. 

at  23/; 

.  from 

u 

25.  Clear  and  cold ;  wind  N.  W. 

u 

26.  Clear ;  cloudy  ;  snow  squalls  ;  wind  N.  W 

a 

27.  Cloudy. 

u 

28.  Clear  and  pleasant;  at  18A.  cloudy,  and  sp 
wind  S.  E. 

rinkle  o 

f  rain ; 

MeTEOROLOOICAL    OnSESVATIONS. 
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TYPO-BAROGRAPH. 

March,  1866. 

Date. 

UA. 

ih. 

2h. 

3/i. 

47.. 

hh. 

&h. 

Vi. 

1... 

30.197 

180 

159 

142 

121 

117 

121 

118 

2. 

30.017 

994 

983 

983 

983 

983 

981 

978 

a!!' 

29.896 

864 

859 

833 

820 

829 

830 

825 

4  .. 

29.789 

712 

692 

684 

692 

728 

750 

781 

5... 

29.797 

781 

774 

773 

774 

787 

802 

798 

G... 

29.837 

823 

808 

800 

798 

807 

820 

829 

7... 

29.627 

619 

605 

608 

600 

612 

612 

619 

8... 

29.757 

748 

746 

744 

749 

759 

784 

812 

9... 

29.734 

711 

689 

671 

659 

655 

679 

708 

10... 

30.067 

055 

034 

032 

027 

022 

035 

058 

11... 

29.827 

778 

766 

750 

766 

782 

789 

801 

12... 

29.905 

912 

904 

876 

908 

940 

930 

959 

13... 

30.143 

145 

129 

123 

108 

141 

183 

205 

14... 

30.143 

102 

092 

073 

064 

068 

050 

034 

15... 

29.«37 

786 

778 

745 

714 

695 

669 

638 

16... 

29.502 

485 

471 

456 

458 

468 

482 

500 

17... 

29.526 

511 

525 

563 

588 

629 

667 

701 

18... 

29.862 

804 

767 

734 

712 

708 

709 

704 

19... 

29.857 

837 

822 

828 

828 

837 

855 

861 

20... 

30.019 

990 

983 

964 

945 

942 

928 

884 

21... 

29.437 

418 

387 

380 

427 

459 

507 

572 

22... 

29.962 

961 

959 

979 

985 

004 

020 

032 

23... 

29.906 

887 

845 

807 

803 

780 

756 

741 

24... 

29.625 

626 

607 

590 

581 

611 

605 

602 

25... 

29.503 

501 

490 

497 

493 

518 

521 

526 

26... 

27... 
28... 
29... 
30... 

29.651 

656 

666 

698 

736 

777 

818 

856 











31... 

29! 644 

'"598 

'  '553 

'""524 

'564 

'484 

' " '468 

' ' '476 

D 

ATE.                                                      REMARKS. 

Mar 

ch    1.  Cloudy. 

u 

2.  Cloudy;  rain;  fall  of  water  0"\2 

0. 

u 

3.  Cloudy ;  wind  S. 

a 

4.  High  wind  at  11  A.  from  W. 

u 

5.  High  wind  continues ;  clear ;  aui 

•ora  at  9 

h. 

u 

6.  High  wind  continues ;  clear  and 

cold. 

<,(. 

7.  High  wind  from  N.  W. ;  change 

able. 

a 

8.  Strong  wind  from  W. ;  cloudy. 

a 

9.  Wind  W. ;  changeable. 

u 

10.  Clear;  high  wind  from  S.  began 

after  12 

h,;  clou 

dy. 

(( 

11.  Hail,  snow  and  rain;  fall  of  wat 

er  0'".2^ 

t. 

10 


MeTEOROLOQICA  L    ObSER  VA  TIONS. 


TYPO-BAROGRAPH. 

1 

March,  1866. 

Datb. 

s.. 

»A. 

iOA. 

nh. 

\Vi. 

laA. 

14A. 

IM. 

1... 

118 

110 

100 

098 

094 

082 

076 

072 

2... 

981 

980 

980 

985 

972 

967 

961 

939 

3... 

820 

810 

792 

788 

778 

776 

783 

780 

4... 

800 

805 

808 

800 

797 

789 

779 

781 

5... 

782 

784 

794 

800 

801 

818 

804 

797 

C... 

817 

815 

808 

798 

790 

793 

784 

752 

7... 

028 

030 

044 

043 

038 

64(5 

601 

661 

8... 

824 

820 

828 

820 

822 

822 

822 

816 

9... 

741 

709 

798 

818 

830 

844 

854 

88;^ 

10... 

083 

105 

104 

098 

089 

076 

071 

065 

11... 

805 

829 

830 

838 

837 

842 

842 

848 

12... 

985 

002 

014 

005 

028 

039 

034 

023 

13... 

234 

242 

238 

229 

234 

220 

214 

197 

14... 

044 

022 

014 

99() 

982 

959 

9,50 

929 

15... 

043 

020 

007 

582 

500 

540 

531 

540 

1(5... 

505 

502 

408 

458 

44;3 

451 

475 

489 

17... 

724 

740 

754 

781 

800 

841 

800 

8a5 

18... 

088 

009 

002 

004 

004 

714 

755 

760 

10... 

879 

903 

903 

913 

925 

937 

940 

948 

20... 

858 

820 

782 

757 

747 

714 

047 

609 

21 . . . 

057 

084 

710 

744 

765 

780 

800 

831 

22... 

081 

092 

072 

074 

067 

068 

07(5 

065 

23... 

720 

099 

081 

0()8 

645 

635 

025 

614 

24... 

589 

588 

594 

587 

560 

544 

502 

448 

25... 

531 

518 

511 

504 

507 

504 

489 

469 

20... 
27... 

28... 

887 

905 

922 

933 

952 

966 

970 

987 

21)... 
30... 
31... 

■■"477 

"477 

' ' "477 

* ' '475 

'476 

'"477 

***487 

' ' '494 

D 

ATE.                                                  REMARKS. 

M;\n 

'li  12.  Rain;  cloudy;  no  wind  ;  fall  of 

water  0'".03. 

u 

13.  Cloudy;  wind  S. 

u 

14.  Cloudy;  rain;  calm;  fall  of  wa 

ter  0*".05. 

u 

15.  Cloudy;  rain;  cloudy;  fall  of  \^ 

-ater  0'".05. 

(,<, 

16.  Changeable;  high  wind  from  W 

,  and  squall  at 

23A. 

(( 

17.  High  wind  from  W. ;  changeable 

^;  snow  squall  n 

t  0^. 

u 

18.  Changeable;  auroral  arch  at  ll/i 

.;  wind  W. 

u 

10.  Changeable;  cloudy;  sprinkle  0 

f  snow  at  lOA. 

(( 

20.  Snow ;  cloudy  ;  hail  and  rain  at  1 

OA.y  fall  of  watc 

M-  ()'".30. 

4( 

21.  ( 

,^loudy  ; 

wind  ^ 

.  w. 

Meteor  ol  o  gig  a  l  Ob  see  va  tions. 
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1 

TYPO-BAROGRAPH. 

MARcn,  1866. 

Date. 

Wi. 

Wi. 

18A. 

19/i. 

207i. 

217i. 

22A. 

237i. 

1... 

2... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31 . . . 

061 
924 

771 
789 
817 
728 
661 
806 
903 
061 
859 
034 
195 
912 
553 
486 
904 
781 
972 
586 
861 
068 
606 
383 
462 
009 

"■506 

059 
917 
769 
797 
841 
709 
680 
804 
927 
036 
862 
039 
207 
905 
564 
516 
918 
800 
979 
534 
881 
078 
596 
390 
405 
043 

"*526 

059 
902 

781 
804 
857 
698 
701 
801 
960 
006 
862 
027 
208 
888 
562 
510 
920 
801 
993 
487 
894 
102 
601 
412 
485 
069 

'"559 

054 

896 
787 
815 
857 
698 
723 
803 
996 
966 
884 
058 
197 
895 
563 
529 
941 
847 
023 
466 
920 
076 
619 
431 
510 
095 

"'591 

054 

898 
787 
826 
856 
698 
744 
800 

896 
076 
190 
889 
563 
537 
945 
870 
026 
481 
940 
065 
618 
478 
542 
100 

""oil) 

050 

908 
780 
822 
847 
671 
750 
804 
047 
874 
902 
087 
183 
886 
554 
537 
934 
880 
029 
461 
951 
039 
021 
483 
567 
110 

""'648 

041 
901 
763 
826 
850 
663 
761 
787 
057 
860 
903 
104 
184 
875 
542 
537 
905 
883 
046 
449 
953 
996 
617 
507 
589 
120 

'""665 

041 

896 
752 
806 
849 
646 
763 
761 
070 
846 
907 
127 
161 
859 
506 
528 
888 
865 
023 
447 
953 
950 
629 
506 
602 
130 

""672 

D 

Man 

u 
a 
u 
a 
u 

u 

4.TE. 

3h  22.  C 

23.  C 

24.  C 

25.  C 

26.  C 

27.  C 

28.  C 

29.  C 

30.  C 

31.  I 

lear  anc 
lonely ; 
loudy ; 
lear  aii( 
loudy ; 
lear. 
/loudy ; 
Uoudy ; 
/hangea^ 
tain;  cli 

cloudy 
snow  at 
snow;  1 

cloudy 
snow;  \ 

rain  anc 
strong  ^ 
jle;  win 
angeabl 

REMARI 

1h.  ;  w 
ligh  wii 
;  wind 
vind  W. 

I  snow ; 
*vind  W 
d  S.  E. 
e;  fall  ( 

ind  N.  ^ 
id  from 
from  W 

fall  of 

3f  watei 

W. 

water  0 
•  0*".12. 

''".06. 

12 


MsrEOHOLoaiCA  l  Obser  va  tions. 


TYPO-BAROGRAPH. 

April,  1866. 

Datb. 

Oh. 

ih. 

2h. 

ah. 

4A. 

780 

5h. 

6h. 

77*. 

1... 

29.701 

710 

741 

763 

810 

829 

845 

2... 

29.969 

972 

966 

962 

953 

944 

946 

957 

3... 

30.052 

046 

035 

020 

997 

99H 

998 

994 

4... 

29.966 

948 

930 

912 

893 

889 

888 

885 

5... 

29.802 

788 

763 

7:J8 

729 

728 

735 

737 

0... 

29.910 

911 

876 

894 

876 

886 

913 

910 

7... 

29.967 

963 

955 

952 

949 

949 

948 

925 

8... 

29.897 

878 

87(; 

862 

860 

871 

873 

893 

9... 

30.060 

050 

040 

034 

030 

029 

029 

044 

10... 

30.158 

135 

112 

083 

070 

059 

05({ 

070 

11... 

30.001 

978 

952 

937 

918 

921 

927 

927 

12... 

29.947 

921 

895 

875 

860 

850 

838 

830 

18... 

29.911 

917 

928 

925 

932 

948 

972 

994 

14... 

29.948 

912 

882 

8&1 

838 

817 

812 

807 

15... 

29.901 

906 

899 

894 

897 

898 

917 

926 

16... 

30.111 

095 

082 

084 

091 

105 

121 

143 

17... 

30.329 

314 

304 

290 

280 

276 

273 

273 

18... 

30.229 

194 

165 

142 

133 

120 

114 

120 

19... 

29.955 

939 

931 

924 

918 

920 

923 

930 

20... 

29.801 

774 

743 

709 

689 

683 

675 

669 

21... 

28.494 

468 

436 

408 

394 

393 

393 

392 

22... 

29.399 

389 

386 

379 

379 

399 

423 

448 

28... 

29.238 

179 

175 

061 

966 

949 

926 

928 

24... 

28.872 

886 

917 

954 

988 

015 

038 

046 

25... 

29.227 

230 

232 

237 

267 

293 

324 

359 

26... 

29.458 

479 

485 

488 

488 

488 

546 

563 

27... 

29.694 

687 

680 

680 

660 

673 

689 

708 

28... 











29... 



. 

30... 

29.659 

"643 

630 

'"620 

"*623 

"632 

"655 

"676 

m 

iTB, 

REMARK 

s. 

Apri 

1.  Changeable. 

(( 

2.  Clear. 

(( 

3.  Clear. 

(( 

4.  Clear;  hazy. 

(( 

5.  Cloudy. 

(( 

6.  Cloudy ;  snow  at  i 

22h.;  wi 

ndN.  ^ 

V. 

(( 

7.  Snow  and  rain ;  cl 

oudy ;  i 

all  of  \\ 

a  tor  0'". 

20. 

(( 

8.  Clear. 

(( 

9.  Clear. 

(( 

10.  Changeable;  clear 

Meteorolo gica l  Obser  va tions. 


13 


TYPO-BAROGEAPH. 

April,  1866 


Date. 

8A. 

9A. 

lOA. 

ll/i. 

12/i. 

13A. 

\ih. 

1... 

887 

895 

922 

932 

929 

920 

921 

2... 

980 

006 

023 

028 

051 

057 

048 

3... 

002 

009 

010 

003 

004 

995 

000 

4... 

903 

912 

919 

919 

921 

924 

913 

5... 

777 

788 

805 

808 

808 

811 

816 

6... 

939 

957 

974 

996 

986 

980 

975 

7... 

943 

936 

936 

927 

923 

918 

889 

8... 

915 

926 

932 

951 

952 

959 

974 

9... 

065 

076 

087 

.   101 

099 

101 

113 

10... 

079 

092 

096 

101 

097 

098 

078 

11... 

927 

936 

942 

943 

947 

950 

950 

12... 

827 

813 

809 

793 

786 

767 

757 

13... 

005 

030 

057 

067 

055 

064 

064 

14... 

786 

754 

762 

757 

767 

762 

755 

15... 

965 

996 

008 

018 

018 

024 

021 

16... 

171 

198 

215 

232 

235 

238 

238 

17... 

298 

314 

317 

314 

322 

321 

315 

18... 

121 

092 

066 

061 

049 

033 

014 

19... 

945 

952 

952 

955 

956 

953 

940 

20... 

607 

667 

673 

666 

655 

647 

636 

21... 

415 

419 

431 

429 

424 

424 

418 

22... 

483 

501 

521 

535 

536 

524 

522 

23... 

856 

848 

857 

851 

848 

845 

842 

24... 

075 

093 

100 

124 

140 

166 

180 

25... 

379 

383 

374 

370 

371 

374 

369 

26... 

595 

606 

607 

609 

609 

611 

606 

27... 

726 

747 

758 

770 

779 

781 

781 

28... 









29... 

30... 

'"*697 

"'715 

'"716 

'"iis 

"'715 

"762 

"(391 

15/i. 


911 
051 
988 
912 
816 
992 
870 
975 
121 
060 
950 
778 
074 
762 
030 
240 
304 
003 
938 
617 
424 
515 
839 
173 
369 
606 
781 


689 


Date.  REMAKKS, 

April  11.  Clear. 

"  12.  Clear;  changeable,  with  rain;  wind  W. 

"  13.  Clear;  strong  wind  from  S. 

"  14.  Rain  to  llA. ;  cloudy;  fall  of  water  0"\26. 

"  15.  Changeable. 

"  16.  Clear. 

"  17.  Changeable;  strong  wind  S. ;  aurora  at  9A. 

"  18.  Changeable. 

"  19.  Cloudy ;  shower  of  rain  at  7/i.  /  wand  S. 

"  20.  Clear  and  cloudy. 
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Meteorolooica  I,  Obser  va  tions. 


TYPO-BAROGRAPll. 

AiMUL,  1800. 

Datk. 

16A. 

17A. 

18A. 

m. 

20h. 

21A. 

m. 

S8A. 

1... 

929 

936 

959 

971 

977 

98;3 

987 

982 

2... 

058 

0()0 

080 

103 

093 

080 

083 

002 

3... 

98() 

980 

981 

005 

994 

00() 

002 

992 

4... 

905 

904 

898 

890 

891 

88() 

8(15 

8;">2 

5... 

835) 

803 

8(50 

889 

90(> 

904 

910 

921 

6... 

990 

997 

999 

020 

018 

010 

005 

981 

7... 

870 

904 

912 

910 

902 

908 

900 

891 

8... 

995 

999 

032 

052 

055 

075 

079 

071 

9... 

131 

142 

170 

183 

190 

194 

195 

173 

10... 

055 

055 

055 

055 

047 

o;38 

032 

023 

11... 

950 

958 

975 

989 

989 

984 

984 

965 

12... 

702 

704 

79() 

802 

823 

804 

879 

894 

13... 

074 

081 

097 

083 

080 

007 

023 

005 

14... 

780 

800 

834 

859 

878 

900 

915 

911 

15... 

032 

041 

007 

081 

093 

117 

130 

125 

10... 

2(53 

278 

314 

355 

303 

300 

352 

349 

17... 

304 

304 

304 

298 

298 

292 

278 

259 

18... 

997 

994 

994 

004 

005 

998 

989 

973 

19... 

934 

929 

920 

923 

907 

890 

8,50 

827 

20... 

002 

()00 

599 

004 

004 

590 

544 

516 

21... 

421 

421 

433 

433 

442 

443 

440 

423 

22.., 

498 

483 

409 

403 

419 

416 

301 

361 

23... 

830 

830 

827 

824 

827 

837 

857 

861 

24... 

170 

194 

202 

214 

218 

232 

234 

2:30 

25... 

379 

400 

414 

430 

438 

447 

4;)4 

458 

20... 

032 

058 

082 

700 

715 

719 

721 

716 

27... 

770 

759 

750 

732 

724 

727 

678 

638 

28... 











29... 

30... 

"'089 

'   '088 

'"095 

*C97 

"097 

*"086 

'"'662 

'635 

D 

ATB.                                                    REMARKS. 

Apr 

il  21.  Changeable;  sprinkle  of  rain;  cU 

ar. 

u 

22.  Clear;  cloudy  and  rain;  wind  N. 

W. 

i( 

23.  Rain;  cloudy;  fall  of  water  0^".9( 

3. 

(( 

24.  Cloudy ;  changeable ;  wind  W. 

(( 

25.  Cloudy;  wind  N.  W. 

(( 

26.  Changeable ;  wind  W. 

ii 

27.  Changeable ;  wind  S. 

a 

28.  Changeable ;  wind  S. 

u 

29.  Changeable;  wind  W. 

u 

30.  Changeable ;  wind  S.  E. 

1 
i 

METBOROLOaiCA  L    ObSER  VA  7 IONS. 
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TYFO-BAROGRAFH. 

May,  1866. 

Date. 

OA. 

i/i. 

2A. 

3/j. 

Ah. 

bh. 

m. 

Ih. 

1... 

29.572 

550 

524 

489 

472 

453 

447 

438 

2... 

29.321 

311 

309 

323 

347 

383 

434 

467 

3... 

29.570 

558 

554 

552 

561 

565 

556 

565 

4... 

29.496 

493 

498 

498 

494 

505 

519 

527 

5... 

29.507 

506 

506 

503 

510 

531 

554 

578 

6... 

29.676 

675 

672 

667 

664 

678 

688 

708 

7... 

29.986 

976 

954 

942 

915 

908 

903 

921 

8... 

29.887 

857 

825 

769 

743 

731 

726 

714 

9... 

29.503 

525 

547 

541 

547 

554 

558 

566 

10... 

29.748 

738 

732 

726 

726 

722 

717 

726 

11... 

29.739 

708 

697 

682 

675 

671 

670 

679 

12... 

29.711 

698 

683 

683 

684 

698 

688 

688 

13... 
14... 
15... 

29.441 

384 

348 

298 

261 

349 

421 

474 

29! 796 

""764 

'"729 

""762 

'"eii 

"'644 

"*646 

"(546 

16... 

29.569 

584 

592 

593 

605 

638 

669 

704 

17... 

29.782 

769 

766 

753 

743 

733 

728 

730 

18... 

29.709 

700 

691 

688 

689 

689 

677 

677 

19... 

29.629 

625 

608 

592 

583 

581 

581 

581 

20... 

29.586 

566 

543 

518 

506 

480 

465 

457 

21... 

29.404 

406 

388 

386 

399 

426 

442 

467 

22... 

29.540 

555 

571 

580 

597 

598 

607 

625 

23... 

29.776 

762 

756 

756 

787 

797 

817 

827 

24... 

29.854 

826 

800 

800 

781 

757 

757 

757 

25... 

29.606 

603 

600 

594 

594 

594 

585 

588 

2a... 

29.564 

550 

535 

518 

510 

503 

503 

496 

27... 

29.336 

313 

294 

291 

285 

259 

249 

231 

28... 

29.069 

096 

114 

144 

165 

195 

217 

258 

29... 

29.420 

426 

426 

408 

403 

404 

411 

421 

30... 

29.455 

462 

467 

467 

471 

483 

510 

515 

31... 

29.760 

766 

781 

789 

808 

831 

839 

869 

Date.  REMAEKS. 

May  1.  Cloudy,  with  rain  at  CA.  and  llA.  y  changeable. 

"  2.  Cloudy ;  wind  W. 

"  3.  Changeable  ;   wind  W. 

"  4.  Cloudy ;  brisk  wind  W. 

"  5.  Cloudy ;  high  wind  W. 

"  6.  Clear;  wind  N.  E. 

"  7.  Clear  and  pleasant ;  wind  N.  W. 

"  8.  Cloudy ;  high  wind  W. 

"  9.  Clear ;  wind  N.  W. 

"  10.  Changeable;  wind  N.  W. 

"  11.  Clear;  hazy;  wind  S. 


16 


Meteorological  Obser  va  rroys. 


TYPO-BAKOGRAPH. 

May,  1866. 

DATS. 

Sh. 

9A. 

lOh. 

Uh. 

12h. 

18A. 

14A. 

ISh. 

1... 

423 

398 

385 

354 

823 

277 

260 

237 

2... 

488 

497 

501 

506 

507 

507 

507 

508 

3  .. 

574 

577 

577 

564 

564 

564 

559 

561 

4... 

531 

543 

542 

525 

518 

506 

496 

493 

5... 

597 

620 

62() 

627 

632 

629 

638 

642 

6... 

736 

761 

783 

794 

829 

850 

867 

893 

7... 

943 

949 

953 

952 

947 

944 

944 

944 

8... 

711 

711 

689 

663 

623 

587 

566 

543 

9... 

587 

603 

604 

612 

621 

621 

616 

628 

10... 

730 

733 

745 

746 

747 

747 

742 

744 

11... 

688 

704 

711 

712 

718 

718 

718 

713 

12... 

691 

692 

692 

686 

673 

667 

660 

648 

13... 
14... 
15... 

480 

502 

534 

550 

556 

557 

561 

579 

' '  659 

' '  'm 

"*654 

* '  646 

"629 

"613 

* '  593 

* ' *568 

16... 

722 

741 

746 

755 

764 

762 

763 

768 

17... 

740 

745 

747 

747 

743 

743 

739 

733 

18... 

677 

677 

677 

672 

667 

663 

661 

653 

19... 

589 

607 

621 

627 

627 

613 

618 

621 

20  .. 

457 

461 

449 

460 

459 

459 

441 

436 

21 . . . 

499 

522 

504 

492 

486 

475 

443 

433 

22... 

642 

660 

665 

675 

686 

690 

703 

708 

23... 

841 

863 

865 

866 

862 

8.56 

844 

842 

24... 

753 

753 

748 

733 

711 

702 

690 

671 

25... 

590 

594 

591 

583 

583 

583 

573 

568 

26... 

496 

514 

515 

520 

513 

502 

495 

481 

27... 

223 

228 

209 

200 

143 

104 

111 

101 

28... 

295 

318 

334 

331 

340 

342 

347 

365 

29... 

424 

432 

446 

431 

423 

418 

424 

419 

30... 

548 

580 

563 

551 

542 

521 

521 

528 

31... 

895 

915 

924 

939 

944 

952 

974 

987 

Datk.                                              remarks. 

May  12.  Changeable;  higli  wind  S.  at  20h. 

"     13.  Cliangeable;  higli  wind  S.  W. 

"     14.  Changeable;  wind  S.  E. 

"     15.  Changeable;  high  wind  S.  E. ;  changed  to 

N.  W. 

"     16.  Rain;  changeable;  wind  N. 

"     17.  Changeable;  wind  S.  E. 

"     18.  Changeable. 

"     19.  Clear;  warm;  wind  S. 

"     20.  Clear;  changeable;  strong  wind  N.  W. 

21.  Cloi 

idy;  sti 

•ong  wii 

idW. 

1 

Meteorological  Observations. 
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TYPO-BAROGRAPH. 

May,  1866. 

Date. 

l&h. 

17;^. 

18A. 

19A. 

20^. 

2U. 

22A. 

23A. 

1... 

229 

229 

229 

246 

266 

289 

318 

327 

2... 

516 

536 

549 

564 

578 

567 

561 

561 

3... 

563 

568 

574 

566 

554 

543 

522 

496 

4... 

496 

505 

520 

520 

520 

516 

508 

506 

5... 

646 

658 

666 

683 

695 

703 

700 

687 

6... 

908 

943 

967 

971 

982 

987 

998 

999 

7... 

944 

948 

962 

979 

963 

946 

935 

912 

8... 

496 

463 

467 

463 

453 

459 

457 

479 

9... 

646 

666 

691 

715 

731 

743 

755 

758 

10... 

744 

746 

760 

768 

769 

769 

762 

746 

11... 

712 

712 

721 

730 

738 

740 

740 

727 

12... 

626 

621 

605 

590 

571 

546 

524 

475 

13... 

1  14... 

15... 

583 

617 

637 

658 

667 

671 

678 

689 

' ' *56i 

""556 

'"549 

' ' *539 

' " '556 

"543 

'"'544 

"*578 

16... 

773 

773 

781 

782 

783 

787 

788 

787 

17... 

733 

733 

741 

744 

747 

748 

743 

730 

18... 

653 

654 

658 

662 

663 

664 

661 

650 

19... 

627 

635 

654 

660 

666 

647 

632 

604 

20... 

439 

440 

457 

460 

448 

442 

427 

413 

21... 

432 

434 

458 

469 

479 

487 

506 

523 

22... 

713 

733 

747 

768 

776 

776 

773 

776 

23... 

841 

855 

867 

881 

883 

883 

884 

874 

24... 

660 

660 

660 

649 

645 

640 

631 

625 

25... 

572 

585 

587 

591 

589 

581 

581 

572 

26... 

474 

470 

466 

455 

447 

424 

391 

363 

27... 

091 

084 

076 

074 

074 

064 

046 

058 

28... 

378 

398 

413 

427 

424 

420 

415 

416 

29... 

419 

419 

418 

425 

427 

436 

446 

451 

30... 

543 

569 

603 

648 

669 

684 

704 

730 

31... 

017 

029 

039 

052 

053 

038 

033 

016 

r 

ATE.                                                    EEMARKS. 

May 

22.  Sprinkle  of  rain ;  cloudy ;  wind  W. 

(( 

23.  Cloudy;  wind  W. ;  changeable;  wind  N.  ' 

w. 

(( 

24.  Cloudy. 

(( 

25.  Changeable ;  wind  S.  E. 

(( 

26.  Cloudy  and  rain;  wind  S. 

(( 

-7.  Rain;  wind  N.  W. ;  fall  of  water  r".50. 

(( 

28.  Changeable;  rain;  wind  S.  E. 

u 

29.  Cloudy,  with  rain ;  wind  W. 

u 

30.  Changeable ;  sprinkle  of  rain ;  wind  W. 

u 

31.  Clear;  wind  S.  W. 

< 
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MeTKOROLOGICAL    OUSUHVATIOXS. 


TYrO-BAROaKAni. 
June,  1866. 

Datk. 

8A. 

9/i. 

lOA. 

lU. 

12A. 

13A. 

\Ah. 

IM. 

1... 

3... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22 

m'.V. 

24... 
25... 
26... 

27... 
28... 
29... 
30... 

875 
732 
695 
647 
662 
512 
509 
797 
938 
886 
915 

""587 
535 
627 
606 
419 
703 
848 
759 
663 
686 
841 
796 

' ' '591 

758 
847 
939 

888 
745 
699 
654 
665 
527 
529 
810 
950 
888 
938 

' * '587 
579 
635 
597 
459 
714 
858 
752 
681 
704 
857 
810 

""594 
779 
861 
971 

891 
749 
703 
671 
677 
540 
531 
818 
94;^ 
888 
938 

" ' '580 
593 
662 
555 
461 
734 
863 
752 
688 
718 
859 
810 

' ' *599 

783 
868 
977 

892 
751 
704 
689 
681 
547 
529 
834 
937 
890 
938 

'"588 
599 
608 
514 
473 
743 
800 
752 
098 
731 
801 
794 

' ' '607 

789 
879 
978 

893 

751 
698 
704 
682 
541 
517 
852 
929 
891 
938 

""583 
599 
687 
483 
493 
747 
873 
752 
700 
741 
862 
796 

'"616 
791 
880 
990 

893 

751 
686 
704 
670 
529 
517 
867 
926 
891 
920 

"583 
599 
696 
430 
481 
750 
873 
741 
700 
744 
862 
796 

'"620 
791 
881 
990 

885 
754 
658 
704 
644 
517 
525 
878 
927 
891 
924 

' " '583 
596 
698 
405 
481 
754 
876 
727 
701 
745 
862 
797 

'"621 
792 
881 
992 

876 
741 
650 
708 
642 
491 
531 
904 
927 
891 
929 

603 
700 
349 
482 
773 
877 
727 
701 
746 
862 
814 

' ' *62i 
797 

883 

on 

Date.                                                  REMARKS. 
June  11.  Changeable;  wind  N. 
"      12.  Cloudy. 
"      13.  Cloudy. 

"      14.  Cloudy ;  rain,  with  thunder  and  lightning. 
"     15.  Clear;  wind  S.  E. 
"     16.  Showxn-  of  rain;  fall  of  water  0"M0. 
"     17.  Kain;  wind  S.  E. ;  fall  of  water  1"\00. 
"     18.  Changeable;  wind  S.  W. 
"      19.  Cloudy;  wind  W. 
"     20.  Clear ;  wind  S.  E. ;  hazy. 

Meteor  ol  o  gica  l  Ob  see  va  tions. 
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TYPO-BAROGRAPH. 

June,  1866. 

Date. 

Qh. 

.  \h. 

2A. 

Zh. 

4^. 

hh. 

6^. 

ih. 

1... 

29.983 

960 

945 

925 

910 

891 

883 

875 

2... 

29.835 

810 

794 

775 

748 

733 

730 

732 

3... 

29.732 

718 

730 

730 

730 

699 

694 

694 

4... 

29.655 

656 

652 

648 

645 

630 

630 

633 

5... 

29.696 

680 

673 

673 

673 

658 

661 

661 

6... 

29.567 

521 

479 

441 

427 

508 

518 

504 

7... 

29.474 

467 

474 

481 

481 

482 

492 

501 

8... 

29.637 

664 

690 

705 

723 

728 

752 

770 

9... 

29.949 

949 

940 

935 

931 

921 

922 

926 

10... 

29.947 

928 

904 

889 

874 

861 

870 

880 

11... 
12... 

29.935 

922 

900 

886 

880 

882 

889 

905 

13... 
14... 

29! 590 

'"596 

***595 

'"598 

""633 

"'613 

"613 

"eio 

15... 

29.549 

540 

531 

522 

512 

510 

510 

526 

16  .. 

29.628 

625 

620 

617 

625 

624 

628 

625 

17... 

29.726 

715 

705 

673 

673 

666 

666 

623 

18... 

29.383 

384 

384 

384 

384 

385 

399 

418 

19... 

29.619 

624 

609 

614 

621 

626 

647 

676 

20... 

29.893 

869 

867 

857 

855 

848 

848 

848 

21... 

29.867 

855 

826 

802 

783 

767 

762 

762 

22... 

29.702 

692 

678 

657 

632 

641 

642 

656 

23... 

29.718 

718 

711 

703 

699 

695 

686 

686 

24... 

29.859 

859 

849 

849 

846 

843 

843 

841 

25... 
26... 

27... 

29.855 

849 

823 

802 

793 

789 

785 

785 

29! 537 

'"sis 

'"soo 

' ' *546 

"556 

"*549 

"'549 

"'560 

28... 

29.698 

700 

700 

700 

700 

703 

724 

738 

29... 

29.861 

854 

854 

,854 

854 

844 

839 

837 

30... 

29.907 

902 

902 

902 

913 

912 

933 

940 

D. 

^TB.                                                  REMAKE 

:s. 

June 

1.  Changeable;  wind  S.  E. 

u 

2.  Cloudy ;  rain ;  wind  S. 

ii 

3.  Rain ;  wind  S. ;  fall  of  wa 

ter  li^O( 

3. 

(C 

4.  Cloudy,  with  wind  S. 

(( 

5.  Cloudy,  with  rain ;  wind  S 

'. 

C( 

6.  Heavy  showers  of  rain ;  t 
water  2i^00. 

tiunder 

and  lig 

itning ; 

fall  of 

(( 

7.  Cloudy ;  wind  N.  W. 

u  ' 

8.  Cloudy ;  wind  S.  E. 

(( 

9.  Cloudy. 

(( 

10.  Clear;  wind  N. 
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Meteojiolouical  Ohser vatioxs. 


TYrO-BAROGKAPlI. 

June,  1866. 

Datk. 

16A. 

17A. 

18/i. 

19A. 

20A. 

2U. 

22A. 

23A. 

1... 

873 

873 

880 

889 

889 

881 

873 

a55 

2. . . 

736 

736 

755 

755 

749 

749 

742 

74:^ 

3.!! 

650 

649 

6(5(5 

6(50 

646 

638 

640 

644 

4... 

708 

708 

711 

729 

721 

723 

711 

713 

5... 

642 

642 

638 

640 

642 

(550 

647 

610 

6... 

481 

481 

481 

478 

476 

469 

45(5 

4(53 

7... 

547 

568 

581 

59J) 

613 

621 

(529 

631 

8... 

922 

930 

943 

967 

970 

977 

9H3 

972 

9... 

934 

945 

954 

955 

955 

9(52 

962 

962 

10... 

899 

911 

921 

931 

936 

955 

956 

950 

11... 
12... 

927 

929 

935 

939 

946 

950 

950 

937 

13... 
14... 

' * '583 

"583 

"575 

' ' '575 

"575 

'"574 

" " '574 

"562 

15... 

616 

614 

616 

632 

(53(5 

637 

638 

637 

16... 

699 

707 

708 

722 

736 

736 

736 

736 

17... 

345 

345 

345 

345 

345 

372 

384 

388 

18... 

499 

527 

530 

552 

570 

579 

596 

613 

19... 

787 

809 

836 

859 

880 

887 

892 

893 

20... 

877 

889 

890 

894 

899 

900 

900 

890 

21... 

721 

712 

716 

722 

723 

720 

715 

709 

22 

701 

705 

723 

727 

728 

723 

735 

735 

23];! 

776 

803 

824 

847 

851 

857 

858 

859 

24... 

862 

862 

863 

8(54 

869 

876 

868 

860 

25... 

819 

827 

836 

837 

847 

a59 

861 

831 

26... 





27... 

* '  627 

" * '639 

'  *  "(558 

'"671 

' ' '677 

""695 

696 

698 

28... 

809 

821 

833 

858 

859 

860 

861 

861 

29... 

884 

890 

893 

897 

903 

906 

907 

907 

30... 

020 

041 

055 

057 

070 

08,5 

085 

072 

Date.                                                   REMARKS. 

June  21.  Clear;  wind  S. ;  hazy. 

"      22.  Cloudy  ;  nun  ;  fall  of  water  0^".04 

"     23.  Clear. 

"     24.  Clear  and  warm. 

"     25.  Changeable. 

"     26.  Changeable. 

"     27.  Heavy  showers  of  ram;  thunder 

and  lig] 

itning ; 

fall  of 

water  2*°. 25. 

"     28.  Cloudy  ;  changeable ;  wind  N.  W. 

"     29.  Changeable;  wind  N.  W. 

"     30.  Changeable. 

Meteor  ol  o  gical  Obser  va  tions. 
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TYPO-BAROGRAPH. 

July,  1806. 


Date. 

OA. 

\h. 

2A. 

Zh. 

4/i. 

.5/i. 

r,A. 

7/i. 

1... 

30.061 

051 

051 

041 

041 

030 

030 

028 

2... 

30.057 

052 

037 

030 

023 

015 

006 

994 

3... 

29.859 

831 

822 

793 

786 

773 

748 

748 

4... 

29.657 

636 

613 

598 

593 

586 

586 

586 

5... 

29.753 

753 

753 

753 

743 

743 

743 

743 

6... 

29.773 

757 

756 

746 

718 

716 

712 

711 

7... 

29.733 

723 

705 

699 

692 

685 

703 

703 

8,.. 

29.677 

662 

637 

628 

624 

624 

632 

639 

9... 

29.818 

832 

847 

859 

860 

876 

895 

911 

10... 

30.024 

018 

005 

993 

985 

976 

963 

961 

11... 

29.957 

944 

926 

906 

898 

893 

893 

893 

12... 

29.881 

837 

818 

796 

772 

746 

740 

734 

13... 

29.683 

668 

652 

646 

628 

625 

626 

649 

14... 

29.830 

797 

794 

793 

790 

784 

779 

788 

15... 

29.792 

779 

762 

750 

737 

731 

731 

742 

16... 

29.842 

842 

831 

824 

824 

826 

824 

821 

17... 

29.791 

773 

752 

732 

747 

746 

755 

760 

18... 

29.639 

615 

582 

554 

591 

565 

559 

555 

19... 

29.801 

810 

816 

821 

821 

823 

829 

838 

20... 

29.949 

937 

931 

912 

906 

900 

897 

806 

21... 

29.811 

794 

781 

766 

757 

743 

731 

732 

22... 

29.640 

627 

620 

598 

590 

586 

583 

581 

23... 

29.496 

518 

522 

529 

527 

545 

579 

591) 

24... 

29.779 

777 

767 

756 

751 

747 

745 

741 

25... 

29.779 

753 

758 

803 

779 

776 

799 

803 

26... 

29.909 

888 

879 

875 

863 

849 

842 

846 

27... 

29.799 

773 

755 

740 

727 

707 

710 

715 

28... 

29.583 

556 

555 

550 

551 

541 

570 

584 

29... 

29.561 

555 

550 

542 

539 

534 

537 

540 

30... 

29.604 

590 

589 

624 

638 

638 

633 

630 

31... 

29.726 

712 

707 

702 

700 

702 

702 

706 

Date.  REMARKS. 

July    1.  Clear;  wind  S. 

2.  Cloudy ;  clear  and  pleasant ;  wind  S.  E. 

3.  Changeable  and  liazy ;  wind  S.  E. 

4.  Clear;  heavy  shower  at  5h.  /  fall  of  water  0"\3() ;  cloudy  ; 
wind  S.  E. 

5.  Cloudy ;  wind  S.  E. 

6.  Shower  of  rain;  fall  of  water  0'".05;  wind  S.  E. ;  clear. 

7.  Showers  of  rain ;    thermometer  at  3A.,  99"  in  the  sliade. 

8.  Cloudy,  with  showers;  rain  fall  l''\20. 

9.  Cliangeable ;  wind  N.  W. 

10.  Clear;  hazy;  wind  S. 

11.  Changeable;  wind  S.  E. 


22 


Meteorological  OosEnvATioys. 


TYPO-BAROGRAPH. 

^                July,  18G6. 

Datk. 

9h. 

9A. 

lOA. 

\\h. 

12A. 

13A. 

\ih. 

iw. 

1... 

028 

036 

048 

054 

055 

056 

061 

061 

2... 

986 

982 

97(5 

9(56 

959 

953 

94;i 

939 

3... 

743 

743 

743 

741 

738 

733 

728 

728 

4... 

593 

614 

619 

625 

639 

643 

654 

660 

5  .. 

744 

759 

7(57 

768 

768 

764 

758 

768 

6... 

711 

712 

715 

716 

716 

716 

716 

716 

7  .. 

703 

703 

703 

703 

704 

704 

703 

704 

8... 

658 

674 

678 

683 

690 

692 

693 

698 

9... 

929 

94(>           958 

975 

983 

992 

99(5 

003 

10... 

960 

960           960 

960 

961 

962 

963 

962 

11... 

897 

904 

909 

913 

914 

909 

906 

907 

12... 

732 

735 

73(5 

737 

734 

722 

716 

708 

13... 

650 

663 

680 

680 

695 

698 

705 

699 

14... 

798 

817 

820 

818 

815 

815 

815 

809 

15... 

743 

755 

764 

775 

781 

784 

789 

887 

16... 

821 

835 

833 

839 

830 

828 

834 

837 

17... 

747 

738 

740 

744 

738 

722 

716 

700 

18... 

557 

568 

577 

583 

597 

616 

633 

643 

19... 

859 

877 

893 

897 

903 

913 

905 

904 

20... 

896 

905 

900 

893 

896 

891 

880 

875 

21... 

734 

741 

744 

738 

730 

712 

695 

673 

22... 

583 

586 

587 

583 

556 

525 

501 

46(5 

23... 

624 

646 

663 

678 

686 

696 

706 

713 

24  .. 

751 

763 

764 

778 

783 

782 

775 

7(58 

25... 

819 

833 

835 

841 

838 

837 

837 

844 

26... 

853 

857 

857 

851 

847 

847 

8^55 

810 

27... 

714 

714 

716 

730 

718 

707 

703 

693 

28... 

576 

568 

568 

577 

565 

555 

555 

559 

29... 

549 

561 

564 

570 

572 

575 

578 

570 

30... 

638 

661 

663 

666 

671 

667 

661 

666 

31... 

719 

734 

737 

746 

747 

755 

745 

740 

D 

ATE.                                                liEMARKS 

July 

12.  Clear;  brisk  wind  N.  W. 

(( 

1 3.  Changeable ;  thunder  show 

er  at  9^ 

. ;  fall  ( 

)f  watei 

0'".20. 

(C 

14.  Changeable;  warm;  wind 

W. 

(( 

15.  Clear  and  warm;  wind  W. 

« 

16.  Clear;  wind  W. 

(( 

17.  Changeable;   thunder  sho^ 
0'M5. 

;v'er  at 

6  P.  >r. 

fall  of 

water 

(C 

18.  Heavy  thunder  shower  at  3 
wind  N.  W. 

\h. ;  ra 

in ;  fall ( 

3f  water 

2'". 20; 

(( 

19.  Cloudy;  wind  S. 

u 

20.  Cloudy  ;  wind  S.  E. 

(( 

21.  Cloudy;  wind  N.  W. 

Meteor  ol  o  gical  Ob  see  va  tions. 
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TYPO-BAROGRAPH. 

July,  18G6. 


Date. 

Wi. 

Wi. 

mi. 

19/i. 

207i. 

2\Ji. 

22;i. 

1... 

061 

069 

082 

090 

092 

079 

071 

2... 

936 

934 

934 

934 

927 

906 

896 

3... 

727 

728 

728 

728 

708 

703 

679 

4... 

669 

695 

715 

740 

758 

766 

766 

5... 

768 

770 

774 

776 

777 

778 

778 

6... 

735 

739 

744 

748 

748 

750 

743 

7... 

704 

704 

704 

704 

704 

704 

699 

8... 

711 

730 

739 

771 

779 

780 

809 

9  .. 

014 

054 

054 

055 

057 

060 

085 

10... 

962 

962 

962 

967 

974 

994 

996 

11... 

909 

910 

918 

929 

930 

928 

924 

12... 

701 

704 

708 

701 

701 

699 

697 

13... 

717 

737 

737 

762 

787 

812 

828 

14... 

816 

821 

821 

^23 

826 

828 

825 

15... 

887 

887 

887 

887 

856 

847 

845 

16... 

830 

830 

834 

839 

833 

826 

822 

17... 

702 

704 

706 

710 

708 

699 

681 

18... 

662 

694 

730 

748 

780 

788 

804 

19... 

918 

949 

970 

976 

976 

967 

976 

20... 

875 

875 

872 

872 

869 

864 

855 

21... 

672 

672 

672 

672 

672 

672 

666 

22... 

466 

486 

498 

505 

506 

503 

500 

23... 

725 

746 

762 

782 

788 

785 

790 

24... 

775 

782 

786 

786 

789 

792 

790 

25... 

852 

868 

874 

885 

899 

904 

909 

26... 

842 

842 

844 

846 

842 

838 

825 

27... 

692 

685 

685 

682 

671 

671 

659 

28... 

566 

574 

578 

580 

579 

579 

577 

29... 

580 

566 

599 

634 

622 

618 

612 

30... 

675 

695 

706 

717 

730 

732 

734 

31... 

738 

738 

732 

733 

724 

710 

695 

Wi. 


065 

871 
668 
766 
778 
737 
693 
814 
085 
080 
908 
69:5 
831 
815 
848 
812 
667 
805 
956 
841 
(540 
49S 
785 
7S3 
907 
813 
640 
56() 
615 
725 
680 


Date. 


REMARKS. 


from   N.    W. 


July  22.  Rain ;  wind  N.  W. ;  fall  of  water  0"\60. 
"      23.  Rain  to  bh.  ;  clear. 
"      24.  Changeable ;  wind  S.  E. 
"      25.  Thunder  shower  from   OA.   to   5A.  /    gale 

cloudy;  wind  S. ;  fall  of  water  0'".30. 
"      2G.  Changeable ;  wind  S.  E. 
"      27.  Cloudy  ;   shower  at  6  p.  m. 

"      28.  Cloudy;  heavy  shower  at  6/i.  ;  fall  of  water  0'".40. 
"      29.  Changeable. 

"      30.  Heavy  shower  at  2  p.  m.,  lasting  one  hour;  wind  N.  W, 
"      31.  Changeable;  wind  S. 
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Meteorolooical  Observations. 


TYPO-BAROGRAPH. 

August,  1866. 

Datk. 

Oh. 

\h. 

Vi. 

3/i. 

4A. 

5/i. 

(W. 

Vt. 

1... 

29.665 

643 

625 

606 

594 

594 

586 

584 

2... 

29.526 

516 

516 

513 

503 

502 

540 

580 

3... 

29.740 

722 

727 

735 

741 

745 

759 

776 

4... 

29.648 

632 

599 

579 

549 

557 

5()4 

563 

5... 

29.681 

664 

667 

658 

680 

676 

694 

7a5 

6... 

29.704 

70(> 

701 

703 

695 

702 

708 

725 

7... 

29.721 

703 

698 

687 

693 

699 

710 

721 

8... 

29.70(5 

691 

680 

670 

660 

649 

642 

640 

9... 

29.478 

475 

475 

481 

485 

495 

513 

531 

10... 

29.703 

705 

705 

706 

707 

719 

742 

753 

11... 



12... 

30*.  009 

'"989 

'"'977 

'"953 

"946 

"'934 

'"9.31 

"931 

13... 

29.898 

887 

876 

8()9 

862 

855 

844 

844 

14... 

29.778 

777 

764 

759 

751 

749 

745 

745 

15... 

29.741 

738 

746 

740 

762 

762 

795 

825 

16... 

29.944 

937 

934 

916 

912 

908 

913 

927 

17... 

29.888 

856 

835 

821 

815 

807 

804 

815 

18... 

29.791 

780 

764 

751 

739 

734 

725 

7-24 

19... 

29.623 

610 

604 

589 

581 

561 

549 

550 

20... 

29.617 

617 

614 

614 

614 

606 

623 

643 

21... 

29.718 

701 

()75 

671 

669 

6(')(> 

666 

(572 

22... 

29.541 

541 

548 

573 

577 

585 

587 

606 

23... 

29.630 

627 

612 

601 

582 

5()6 

562 

56.5 

24... 

29.656 

648 

648 

642 

645 

656 

672 

694 

25... 

26... 

29.755 

'  755 

733 

'*727 

■'764 

* "  697 

"■765 

"iif) 

27... 

29.777 

776 

769 

761 

760 

752 

760 

771 

28... 

29.823 

820 

804 

788 

785 

781 

783 

783 

29... 

29.716 

709 

697 

684 

681 

677 

669 

673 

30... 

29.713 

707 

709 

690 

683 

683 

688 

690 

31... 

29.781 

780 

779 

779 

761 

757 

759 

760 

DAT 

B.                                                          REMARKS. 

Aug 

1.  Cloudy;  rain  about  12A./  wind  S. 

E. 

(( 

2.  Changeable ;  rain  at  1h.;  fall  of  w 

ater  0'°. 

10. 

(( 

3.  Cloudy ;  rain  at  23A. 

(( 

4.  Rain;  fall  of  water  0'M5. 

(( 

5.  Changeable ;  wind  W. 

(( 

G.  Cloudy ;  sprinkle  of  rain. 

(C 

7.  Changeable ;  wind  N.  W. 

(( 

8.  Cloudy;  rain. 

(C 

9.  Rain  ;  cloudy ;  fall  of  water  0'".50 

(( 

10.  Changeable ;  wind  N.  W. 

(( 

11.  Changeable;  wind  S.  E. 

Meteor  olo gical  Obser  va  tions. 
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TYPO-BAROGRAPH. 

August,  18G6. 


Date. 

8.. 

m. 

lOA. 

Wi. 

12^. 

Wi. 

14A. 

Wi. 

1... 

582 

582 

578 

578 

578 

571 

560 

553 

2. 

587 

601 

605 

017 

624 

628 

629 

627 

3.'!! 

780 

786 

783 

778 

770 

755 

741 

726 

4... 

591 

605 

626 

629 

640 

640 

664 

656 

5... 

706 

710 

709 

708 

698 

686 

675 

670 

6... 

727 

731 

731 

725 

726 

727 

729 

730  1 

7... 

742 

749 

750 

754 

739 

733 

726 

721  ; 

8... 

639 

640 

634 

618 

606 

587 

566 

535 

9... 

547 

559 

566 

571 

578 

581 

585 

585 

10... 
11... 
12... 

785 

793 

806 

•  822 

831 

838 

846 

854 

'"931 

"'937 

""933 

"*925 

"'926 

"021 

""910 

""964 

13... 

841 

835 

825 

815 

815 

807 

801 

799 

14... 

745 

749 

745 

734 

740 

738 

727 

726 

15... 

843 

874 

885 

899 

910 

915 

915 

920 

16... 

945 

954 

963 

971 

975 

952 

946 

941 

17... 

825 

829 

834 

846 

850 

841 

832 

829 

18... 

726 

719 

712 

705 

705 

702 

680 

669 

19... 

548 

543 

540 

537 

533 

527 

537 

547 

20... 

667 

684 

697 

705 

713 

703 

702 

702 

21... 

679 

676 

663 

646 

640 

628 

607 

596 

22... 

630 

654 

667 

672 

673 

660 

649 

(536 

23... 

577 

580 

508 

568 

576 

582 

580 

580 

24... 

OK 

721 

740 

749 

759 

771 

774 

766 

766 

iCO  .   .  . 

26... 

'"728 

" " ' 729 

"*735 

'"746 

"'737 

"746 

'"746 



741 

27... 

780 

780 

780 

798 

798 

798 

805 

805 

28... 

783 

785 

788 

789 

789 

789 

782 

782 

29... 

677 

676 

673 

671 

671 

673 

673 

679 

30... 

690 

721 

721 

721 

722 

722 

724 

724 

31... 

701 

790 

794 

800 

802 

803 

795 

793 

Date.  REMARKS. 

Aug.  12.  Cloudy;  rain  at  18A.;  fall  of  water  to  Oh.  0^".50. 

"  13.   Cloudy;  sprinkle  of  rain. 

"  14.  Cloudy;  rain  at  10/?.;  fall  of  water  0'".50. 

"  15.  Cloudy;  shower  at  3A./  wind  N. 

"  16.  Clear  ;  wind  N.  W. 

"  17.  Clear;  wind  S.  E. 

"  18.  Cloudy;  sprinkle  of  rain. 

"  19.  Cloudy;  rain;  fall  of  water  0^".30. 

"  20.  Changeable. 

"  21.  Cloudy;  showers;  fall  of  water  0"M0. 
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MsTEOROLoaiCAL  Obsekvatioks. 


TYPO-BAROGRAPH. 

August,  1866. 

Date. 

16A. 

\lh. 

ISA. 

19A. 

20A. 

21A. 

22A. 

23A. 

1... 

2... 

3.. 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
10... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
20... 
27... 
28... 
29.. 
30... 
31... 

553 

628 
727 
660 
660 
732 
734 
525 
594 
866 

"'895 
793 
714 
919 
939 
831 
601 
558 
710 
583 
041 
585 
775 

'"'743 
805 
702 
081 
724 
799 

553 
040 

717 
607 
070 
734 
744 
518 
000 
881 

"*895 
789 
712 
927 
949 
841 
003 
508 
730 
578 
0()3 
599 
783 

'"'757 
805 
702 
094 
7(J0 
800 

554 
007 
719 
G79 
671 
730 
751 
504 
027 
897 

"895 
789 
722 
949 
955 
84.') 
002 
578 
740 
573 
050 
020 
799 

"  771 
805 
702 
700 
700 
823 

557 

091 
719 
084 
077 
738 
700 
504 
0;-)4 
910 

"897 
790 
740 
904 
954 
851 
040 
589 
758 
503 
058 
023 
817 

"*785 
809 
702 
700 
700 
827 

558 
713 
700 
(579 
080 
740 
707 
499 
607 
913 

"'893 
789 
740 
979 
940 
854 
041 
000 
758 
551 
054 
030 
814 

""787 
833 
7()2 
700 
700 
824 

558 
731 
68:j 
681 
682 
741 
765 
493 
684 
910 

"  898 
788 
743 
977 
930 
840 
043 
Oil 
758 
543 
054 
038 
820 

"*79i 
830 
757 
700 
700 
824 

547 

741 
678 
693 
697 
743 
750 
48,5 
095 
920 

"965 
788 
747 
974 
921 
828 
024 
022 
744 
540 
00(> 
054 
810 

"'787 
834 
756 
719 
700 
825 

540 
745 
659 
690 
702 
733 
739 
481 
098 
923 

"'961 
781 
748 
956 
908 
817 
620 
620 
729 
538 
657 
656 
808 

"  784 
8:^8 
757 
718 
702 
780 

Date.                                                REMARKS. 

Aug.  22.  Cloudy;  rain  at  18A.;  fall  of  water  0'".10;  wind  S. 
"       23.  Rain;  cloudy;  wind  W. 
"       24.  Cliangea])le ;  sprinkle  of  rain  nt  4//. 
"       25.  Changeable. 
"       2G.  Cloudy ;  wind  S.  E. 
"       27.  Cloudy;  wind  S. 
"       28.  Sprinkle  of  rain ;  cloudy. 
"       29.  Cloudy  ;  rain  at  8A.;  fall  of  water  0'".20. 
"       30.  Cloudy ;  wind  S. 
"       31.  Cloudy;  wind  brisk  from  S.  E. 

Meteor  ol  o  gical  Obser  va  tions. 
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TYPO-BAROGRAPH. 

September,  1866. 

Date. 

O/i. 

\h. 

2/i. 

3/i. 

4/i. 

5/i. 

6A. 

1 
77i. 

1... 

2. 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 

29.771 
29.649 
29.848 
29.792 

29.680 

29! 860 
29.543 
29.866 
29.981 

29  i486 
29.694 
29.793 
30.006 
30.176 
29.797 
29.719 
29.691 
29.843 
29.601 
29.892 
30.140 
30.103 
29.971 
29.841 
29.944 
30.150 

29! 907 

761 
640 
849 

784 
674 

' '  '840 
549 
878 
952 

' * '479 
710 
752 
002 
146 
780 
720 
662 
818 
574 
889 
115 
098 
947 
813 
917 
129 

""884 

743 
629 

831 
767 
658 

"*8i7 
561 
856 
947 

■ ' *482 
708 
703 
005 
122 
773 
713 
667 
816 
558 
901 
104 
093 
921 
808 
915 
128 

' " *866 

741 
620 

824 
765 
651 

' ' *786 
585 
860 
941 

"*486 
712 
667 
001 
114 
774 
721 
065 
804 
575 
904 
110 
093 
899 
819 
915 
103 

860 

708 
631 
816 
759 
638 

■"758 
596 
873 
935 

*  * '562 
709 
645 
001 
094 
774 
717 
675 
794 
626 
906 
109 
086 
873 
800 
900 
089 

* ' "859 

706 
631 

813 
760 
630 

"*725 
629 
890 
929 

"'560 
724 
630 
049 

084 
768 
718 
679 
788 
683 
929 
107 
091 
866 
805 
918 
089 

' ' '850 

699 
632 
800 
749 
625 

'"761 
656 
928 
923 

■ '  '526 

748 
630 
061 
074 
762 
719 
696 
799 
713 
949 
108 
081 
854 
822 
936 
092 

860 

703 
639 
805 
749 
655 

""676 

684 
948 
917 

'535 
748 
682 
094 
058 
756 
724 
717 
782 
734 
981 
119 
078 

mi 

830 
955 
095 

8(59 

Date.                                                       REMARKS. 

Sept.     1.  Cloudy ;  wind  S.  E. 
"        2.  Changeable ;  wind  S. 
"        3.  Cloudy;  rain  at  12A.;  wind  S.  E. 
"        4.  Cloudy ;  wind  S.  W. 

"        5.  Shower  of  rain  at  OA.;  fall  of  water  0"\50. 
"        G.  Changeable;  wind  S.  E. 

V.  Rain  to  15A.;  fall  of  water  0"\60 ;  wind  W. 
"        8.  Changeable ;  brisk  wind  W. 
"        9.  Changeable ;  light  shower  of  rain! 
"      10.  Clear,  then  cloudy,  with  sprinkle  of  rain. 
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Meteorological  Observations. 


TYPO-BAROGRAPH. 

September,  1806. 

Datb. 

9h. 

9A. 

lOA. 

llA. 

12A. 

18A. 

14A. 

IM. 

1... 

718 

703 

703 

709 

704 

6a5 

676 

061 

2... 

654 

684 

707 

70(5 

708 

708 

74:i 

755 

3... 

822 

825 

834 

843 

825 

815 

812 

801 

4... 

749 

749 

,     748 

746 

742 

712 

(597 

(;91 

5... 
6... 

7... 

678 

710 

720 

734 

748 

762 

776 

71M) 

" * '651 

■**026 

'"(ioi 

'"576 

' '  551 

* '  526 

'508 

'"509 

8... 

742 

751 

771 

772 

773 

795 

808 

H05 

9... 

964 

967 

970 

980 

994 

012 

Oil 

014 

10... 
11... 
13... 

911 

905 

899 

895 

899 

885 

873 

860 

" ' *534 

' ' *533 

* ' *533 

"533 

■"533 

'539 

*  *  547 

*576 

13... 

748 

796 

810 

816 

828 

828 

825 

827 

14... 

652 

665 

732 

752 

764 

779 

793 

821 

15... 

094 

146 

151 

155 

156 

162 

160 

160 

16... 

053 

048 

035 

021 

009 

978 

957 

942 

17... 

762 

758 

767 

752 

742 

726 

70() 

698 

18... 

719 

732 

736 

730 

724 

708 

702 

705 

19... 

753 

783 

795 

796 

815 

815 

816 

819 

20... 

776 

766 

740 

740 

736 

732 

714 

681 

21... 

714 

736 

753 

759 

7()6 

773 

780 

787 

22... 

016 

038 

060 

062 

068 

086 

088 

102 

23... 

116 

112 

121 

133 

135 

142 

14:} 

146 

24... 

079 

090 

088 

100 

090 

081 

079 

071 

25... 

829 

815 

809 

816 

816 

809 

799 

803 

26... 

855 

831 

835 

8;32 

842 

830 

829 

844 

27... 

956 

988 

010 

010 

037 

047 

066 

082 

28... 

103 

105 

107 

107 

107 

112 

108 

110 

29... 





30... 

870 

' ' '902 

'"'914 

'917 

' '  924 

' "  '924 

■  * '932 

""940 

Dat 

E.                                                          REMARKS. 

Sept. 

11.  Rain  to  llA.;  fall  of  water  0'".35 ;  wind  I^ 

L  W. 

u 

12.  Changeable;  wind  W. 

(( 

13.  Changeable;  rain;  fall  of  water  0*".15. 

u 

14.  Changeable;  rain  lOA.;  fall  of  water  ()'".! 

5. 

tl 

15.  Clear;  brisk  wind  W. 

u 

16.  Changeable;  strong  wind  S. 

u 

17.  Rain;  fjill  of  water  0*".60;  wind  N".  W. 

j 

u 

18.  Rain;  fall  of  water  0'".25 ;  wind  N.  W. 

u 

19.  Rain;  fiill  of  Avater  0*°.20;  wind  W. 

(( 

20.  Drizzling  rain;  fall  of  water  0»M0;  wind 

s.  w. 

Meteor  olog  re  a  l  Obser  va  tions. 
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TYPO-BAROGRAPH. 

September,  1866. 

Datk. 

16A. 

Ylh. 

18/i. 

19/i. 

20A. 

21/i. 

22/^. 

2.3A. 

1... 

2... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16. . . 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 

664 

781 
803 
690 
804 

' ' '569 
826 
012 
860 

"'585 
830 
843 
160 
924 
699 
702 
819 
664 
794 
106 
150 
068 
800 
860 
090 
112 

" ' '955 

664 

791 
812 
699 
808 

'"565 

826 
006 

858 

' ' '597 

835 
870 
175 
906 
706 
702 
831 
668 
801 
116 
147 
065 
790 
878 
106 
120 

'"971 

675 

812 
819 
704 
826 

"507 

845 
006 

852 

"621 

847 
890 
182 
904 
718 
707 
850 
673 
808 
141 
153 
060 
791 
906 
116 
122 

* " "993 

681 
838 
827 
710 
841 

"529 

846 
016 
854 

"'622 

831 
930 
198 
899 
712 
704 
867 
675 
815 
153 
167 
064 
792 
907 
146 
130 

"'069 

671 

836 
827 
710 
845 

" ' '545 

839 
026 
843 

"665 

844 
952 
204 
881 
709 
711 
827 
651 
815 
167 
165 
064 
786 
914 
160 
129 

"028 

675 
864 

820 
711 

858 

'"541 
849 
032 
813 

""676 
841 
973 
226 

862 
734 
715 
868 
647 
856 
180 
175 
047 
797 
942 
179 
130 

"639 

668 
868 
812 
706 
856 

"*54i 
864 
025 
795 

'"688 
852 
984 
215 
851 
733 
711 
863 
640 
869 
175 
161 
030 
799 
944 
180 
120 

"040 

658 
868 
797 
696 
840 

540 

868 
002 
766 

'"692 

832 
997 
196 
820 
722 
700 
856 
622 
886 
154 
141 
009 
818 
944 
154 
101 

■"032 

datb.                                        remarks. 
Sept.  21.  Heavy  rain;  fall  of  water  1"\75;  wind  W. 
'*      22.  Clear  and  pleasant ;  wind  W. 
"      23.  Clear  and  pleasant ;  wind  W. 
"      24.   Cloudy  ;  wind  S. 

"      25.  Clear  to  12A.y  cloudy,  with  rain;  wind  S. 
"      26.  Rain  to  12A.y  fall  of  water  0*".50;  wind  N.  W. 
"      27.  Clear. 

"      28.  Changeable ;  wind  S.  E. 
"      29.  Changeable ;  wind  N.  W. 
"      30.  Hazy  ;  wind  N.  W. 

so 


Meteor  ol  o a  ica  l  Odser  va  tioxs. 


TYPO-BAROGRAPH. 

OCTOBKIt,  1866. 

Datb. 

Oh. 

U. 

2A. 

•u. 

4A. 

5ft. 

6ft. 

7A. 

1... 

30.025 

010 

98.5 

984 

978 

971 

967 

960 

2... 

29.834 

792 

752 

722 

709 

697 

6W) 

(J67 

3... 

29.732 

731 

721 

719 

731 

75.3 

775 

795 

4... 

29.997 

983 

979 

984 

002 

026 

065 

099 

5... 

30.384 

387 

387 

347 

341 

3:^9 

335 

341 

«... 

30.277 

253 

253 

193 

179 

177 

173 

173 

7... 

30.024 

988 

967 

947 

924 

922 

927 

929 

8... 

29.859 

847 

84() 

845 

808 

818 

825 

8:32 

9... 

30.015 

012 

018 

017 

025 

0.32 

059 

070 

10... 

30.119 

084 

064 

054 

051 

051 

059 

065 

11... 

29.992 

9})2 

964 

951 

942 

938 

940 

942 

12... 

29.865 

859 

828 

822 

818 

814 

815 

814 

13... 

29.781 

767 

759 

75() 

759 

771 

78.') 

797 

14... 

29.904 

899 

897 

903 

908 

917 

929 

944 

15... 

30.053 

034 

033 

044 

047 

(KJl 

075 

1()4 

16... 

30.067 

049 

024 

005 

993 

982 

96(J 

955 

17... 

29.777 

7()4 

752 

74(5 

757 

763 

780 

793 

18... 

29.973 

956 

943 

942 

940 

94^3 

94.5 

947 

19... 

29.986 

91)5 

948 

940 

941 

941 

946 

952 

20... 

30.013 

989 

97!) 

968 

962 

959 

964 

964 

21... 

29.937 

905 

876 

858 

8.51 

8539 

835 

840 

22... 

29 . 659 

632 

622 

620 

619 

621 

623 

624 

23... 

29.658 

633 

604 

598 

596 

59(5 

598 

604 

24... 

29.661 

652 

653 

64(5 

654 

663 

663 

()91 

25... 

29.979 

975 

977 

982 

992 

005 

025 

039 

26... 

30.046 

014 

985 

965 

958 

951 

938 

914 

27... 

29.841 

833 

843 

851 

873 

887 

917 

935 

28... 





29... 

29.943 

'"914 

"'871 

"  851 

"'827 

"'812 

"m 

"783 

30... 

29.317 

309 

?25 

351 

353 

383 

383 

424 

31... 

29.679 

689 

708 

748 

763 

795 

843 

872 

D 

ATE. 

REMARK 

s. 

Oct. 

1.  Changeable;  wind 

S.K 

(( 

2.  Cloudy  ;  brisk  wine 

IN. 

(( 

3.  Changeable;  wind 

N. 

(( 

4.  Cloudy;  wind  N. 

(( 

5.  Changeable;  wind 

S. 

(( 

6.  Clear. 

(( 

7.  Clear. 

(( 

8.  Changeable;  wind 

S. 

(( 

9.  Cloudy  ;  wind  S. 

(( 

10.  Changeable;  wind 

s. 

Meteor  ol  o  gical  Ob  see  va  twns. 
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TYPO-BAEOGRAPH. 

October,  1866. 

Date. 

%h. 

9/i. 

Wi. 

l\h. 

nil. 

13/i. 

Uh. 

15A. 

1... 

970 

971 

978 

981 

974 

975 

959 

944 

2... 

667 

666 

660 

639 

622 

607 

602 

599 

3... 

829 

845 

847 

860 

868 

876 

882 

900 

4... 

117 

146 

172 

192 

202 

219 

235 

240 

5... 

345 

345 

342 

346 

346 

342 

340 

337 

6... 

173 

166 

163 

152 

142 

138 

130 

120 

7... 

923 

919 

910 

905 

899 

898 

897 

892 

8... 

835 

851 

860 

868 

872 

881 

892 

906 

9... 

079 

083 

089 

.   099 

112 

116 

110 

105 

10... 

067 

067 

068 

063 

059 

060 

044 

031 

11... 

942 

942 

942 

936 

928 

915 

903 

900 

12... 

814 

805 

799 

784 

764 

761 

755 

755 

13... 

808 

818 

819 

820 

820 

816 

816 

819 

14... 

946 

954 

964 

972 

980 

989 

990 

995 

15... 

105 

105 

114 

114 

120 

122 

118 

111 

16... 

947 

934 

924 

911 

902 

880 

859 

833 

17... 

819 

831 

841 

860 

865 

867 

871 

876 

18... 

957 

981 

985 

985 

983 

985 

989 

985 

19... 

964 

982 

981 

979 

979 

983 

986 

989 

20... 

964 

964 

970 

971 

971 

971 

982 

975 

21... 

859 

865 

862 

851 

840 

830 

817 

796 

22... 

649 

661 

67(5 

677 

683 

684 

688 

687 

23... 

614 

633 

639 

645 

646 

647 

647 

640 

24... 

703 

719 

735 

744 

766 

789 

818 

832 

25... 

052 

066 

075 

085 

089 

101 

109 

104 

26... 

907 

897 

884 

863 

846 

833 

820 

815 

27... 

953 

965 

985 

983 

001 

015 

021 

029 

28... 







29... 

"'769 

""742 

"'764 

"665 

"'675 

'"578 

'"536 

"475 

30... 

490 

504 

503 

497 

506 

514 

528 

531 

31... 

894 

906 

914 

922 

935 

944 

952 

960 

D. 

^TB.                                                      REMARK 

S. 

Oct. 

11.  Sprinkle  of  rain. 

(( 

12.  Rain  to  10/i./  fall  of  watei 

0^05. 

(( 

13.  Cloudy;  rain. 

u 

14.  Cloudy;  sprinkle  of  rain; 

wind  N 

W. 

u 

15.  Clear;  wind  N.  W. 

a 

10.  Clear. 

u 

1 7.  Changeable ;  wind  N. 

a 

18.  Changeable;  wind  S. 

u 

19.  Changeable;  wind  S.  E. 

(( 

20.  Changeable ;  brisk  wind  S. 
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TYPO-BAROGRAPH. 

October,  1866. 

Datb. 

16A. 

17A. 

18A. 

19A. 

aOA. 

21A. 

22A. 

33A. 

1... 

939 

939 

936 

924 

919 

904 

898 

850 

2... 

599 

607 

626 

651 

672 

687 

700 

717 

3... 

911 

927 

947 

974 

991 

(KX) 

009 

004 

4... 

253 

26(i 

279 

310 

341 

371 

401 

388 

5... 

338 

;{39 

339 

340 

340 

346 

326 

308 

6... 

117 

113 

117 

113 

108 

101 

080 

059 

7... 

891 

887 

887 

887 

887 

882 

870 

8(>(5 

8... 

915 

929 

944 

971 

983 

986 

996 

(H)4 

9... 

099 

093 

103 

118 

131 

134 

134 

130 

10... 

031 

031 

031 

036 

040 

040 

041 

023 

11... 

891 

891 

891 

891 

891 

891 

891 

890 

12... 

753 

762 

774 

783 

797 

798 

799 

797 

13... 

829 

845 

872 

877 

882 

886 

886 

903 

14... 

018 

030 

036 

063 

067 

0()8 

068 

062 

15... 

112 

115 

118 

122 

127 

119 

107 

091 

16... 

819 

818 

812 

812 

812 

812 

805 

795 

17... 

889 

901 

925 

946 

958 

976 

984 

979 

18... 

992 

003 

Oil 

026 

036 

037 

017 

008 

19... 

003 

007 

019 

029 

049 

051 

051 

036 

20... 

968 

968 

979 

985 

993 

983 

974 

961 

21... 

779 

769 

747 

731 

721 

719 

701 

678 

22... 

6P5 

696 

697 

698 

698 

69() 

685 

(}78 

23... 

638 

639 

646 

651 

665 

66(J 

676 

669 

24... 

863 

881 

907 

938 

961 

980 

985 

993 

25... 

105 

107 

103 

094 

093 

082 

075 

067 

26... 

797 

793 

800 

809 

824 

825 

827 

836 

27... 

043 

055 

069 

083 

101 

109 

109 

108 

28... 

. 

29... 

"446 

*  * " 404 

""m 

"'462 

"'462 

356 

"■3,54 

'■337 

30... 

552 

.    561 

588 

605 

630 

649 

672 

682 

31... 

978 

994 

012 

030 

037 

040 

040 

021 

Date.                                                        REMARKS. 

Oct.  21.  Cloudy  ;  brisk  wind  S.  E. 

"      22.  Changeable  ;  sprinkle  of  rain  ;  win 

d  S.  E. 

"      23.  Cloudy  ;  wind  W. 

"      24.  Changeable  ;  wind  W. 

"      25.  Changeable ;  wind  S.  E. 

*'      26.  Cloudy ;  rain  at  6A.;  fall  of  water 

0*".02. 

"      27.  Cloudy;  sprinkle  of  rain. 

"      29.  Rain  ;  fall  of  water  l*^20 ;  wind  \ 

^. 

"      30.  Cloudy ;  sprinkle  of  rain  at  6A. 

"      31.  Changeable;  wind  S.  E. 

Meteoe  ol  0  GicAL  Obser  va  tions. 
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TYPO-BAEOGRAPH. 

November, 

1866. 

Date. 

OA. 

ih. 

2/1. 

3h. 

4h. 

5h. 

6h. 

th. 

1... 

30.026 

995 

973 

952 

926 

920 

912 

894 

2... 

29.812 

815 

815 

809 

838 

871 

909 

944 

3... 

30.122 

121 

121 

120 

116 

114 

124 

130 

4... 

30.219 

210 

217 

225 

237 

254 

285 

301 

5... 

30.442 

407 

385 

377 

868 

373 

380 

381 

6... 

30.326 

302 

280 

270 

263 

254 

258 

256 

7... 

30.110 

107 

008 

001 

988 

986 

988 

981 

8... 

29.868 

848 

829 

820 

819 

826 

843 

842 

9... 

29.869 

859 

852 

845 

845 

846 

855 

859 

10... 

29.850 

845 

848 

851 

850 

850 

854 

866 

11... 

29.822 

805 

779 

752 

754 

725 

725 

709 

12... 

29.885 

882 

889 

892 

906 

924 

944 

971 

13... 

30.164 

148 

130 

133 

133 

140 

153 

166 

14... 

30.159 

137 

123 

101 

092 

084 

078 

055 

15... 

29.810 

771 

724 

674 

622 

603 

578 

545 

16... 

29.071 

093 

123 

147 

168 

184 

216 

235 

17... 

29.484 

506 

540 

576 

604 

628 

649 

656 

18... 

29.739 

728 

732 

744 

752 

771 

783 

801 

19... 

29.765 

733 

718 

700 

685 

686 

685 

688 

20... 

29.349 

346 

329 

337 

351 

369 

379 

393 

21 . . . 

29.503 

503 

502 

502 

584 

607 

625 

650 

22... 

29.703 

691 

672 

672 

662 

662 

655 

656 

23... 

29.627 

630 

630 

627 

690 

691 

729 

743 

24... 

29.805 

805 

790 

790 

782 

778 

775 

772 

25... 

29.981 

983 

017 

037 

053 

065 

086 

099 

26... 

30.095 

070 

056 

052 

053 

053 

052 

060 

27... 

30.049 

039 

016 

012 

007 

005 

006 

006 

28... 

29.827 

810 

770 

756 

727 

717 

705 

712 

29... 

29.612 

590 

563 

543 

531 

549 

547 

546 

30... 

29.342 

373 

406 

427 

453 

503 

529 

553 

DAT 

E.                                                    REMAKE 

:s. 

Nov 

1.  Changeable;  wind  S. 

a 

2.  Cloudy ;  wind  N.  W. 

u 

3.  Cloudy  ;  wind  N. 

a 

4.  Clear;  wind  N.  W. 

a 

5.  Clear ;  wind  N. 

a 

6.  Clear ;  wind  N. 

u 

7.  Changeable ;  wind  W. 

a 

8.  Changeable;  wind  W. 

a 

9.  Clear ;  wind  W. 

ii 

10.  Changeable;  rain;  wind  S 

.  E. 
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TYPO-BAKOGRAPH. 

November,  1866 

Datk. 

8fe. 

9A. 

lOh. 

lU. 

Wi. 

\Zh. 

14A. 

16*. 

1... 

875 

848 

849 

839 

833 

817 

812 

792 

2... 

967 

967 

997 

000 

994 

002 

002 

002 

3... 

131 

140 

159 

163 

163 

167 

167 

168 

4... 

324 

344 

364 

371 

386 

389 

391 

393 

5... 

385 

383 

386 

385 

377 

377 

379 

372 

6... 

251 

248 

248 

233 

233 

215 

20() 

201 

7... 

966 

964 

952 

951 

943 

934 

929 

925 

8... 

849 

852 

853 

8.54 

861 

861 

866 

865 

9... 

859 

861 

856 

849 

847 

841 

844 

846 

10... 

875 

885 

880 

877 

884 

879 

891 

866 

11... 

711 

705 

724 

741 

770 

777 

783 

786 

12... 

989 

003 

009 

Oil 

020 

037 

054 

064 

13... 

180 

191 

184 

188 

190 

180 

171 

171 

14... 

058 

062 

044 

032 

013 

991 

991 

979 

15... 

510 

450 

383 

311 

259 

235 

211 

187 

16... 

251 

272 

277 

277 

281 

282 

286 

289 

17... 

669 

(584 

679 

680 

691 

696 

705 

707 

18... 

819 

832 

836 

820 

828 

822 

818 

817 

19... 

666 

627 

618 

592 

576 

543 

516 

496 

20... 

390 

394 

400 

405 

408 

403 

412 

404 

21... 

657 

654 

662 

672 

682 

698 

717 

707 

22... 

647 

634 

624 

622 

625 

602 

600 

603 

23... 

762 

779 

789 

800 

805 

805 

806 

804 

24... 

773 

768 

762 

730 

711 

706 

720 

746 

25... 

123 

131 

137 

138 

129 

131 

134 

130 

2(1... 

069 

067 

073 

074 

070 

070 

071 

079 

27... 

004 

984 

968 

986 

965 

952 

952 

934 

28... 

714 

699 

702 

696 

697 

692 

688 

681 

29... 

540 

536 

534 

519 

473 

448 

399 

341 

30... 

574 

598 

611 

615 

624 

630 

645 

642 

Dat 

E.                                                          KEMARKS. 

Nov. 

11.  Cloudy;  rain;  fall  of  water  0^".6() 

;  wind 

]sr.  w. 

u 

12.  Changeable;  wind  N.  W. 

u 

13.  Changeable;  wdnd  S.  E. 

ii. 

14.  Cloudy;  rain;  fall  of  water  0*M0 

;   wind 

S.  E. 

u 

15.  Rain;  fall  of  water  1«".25;  wind  S 

.  W. 

u 

16.  Changeable;  brisk  wind  W. 

14 

17.  Cloudy  ;  wind  S. 

*>( 

18.  Cloudy  ;  brisk  wind  S.  E. 

U 

19.  Rain;  fall  of  water  0*".10;  wind  S 

(( 

20.  Cloudy ;  sprinkle  of  rain ;  wind  W 

r 

Meteorological  Obser  vatioxs. 
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TYPO-BAEOGRAPH. 

November, 

1866. 

Date. 

nh. 

17/i. 

Wi. 

19^. 

20/i. 

21A. 

22A. 

23A. 

1... 

789 

795 

800 

811 

818 

821 

816 

825 

2.... 

031 

048 

061 

089 

120 

130 

181 

133 

8... 

171 

173 

181 

201 

224 

285 

240 

238 

4... 

407 

411 

418 

428 

441 

443 

446 

444 

5... 

865 

367 

873 

878 

877 

375 

372 

865 

6... 

182 

176 

169 

167 

166 

151 

186 

107 

7... 

914 

906 

911 

916 

917 

918 

918 

893 

8... 

868 

881 

871 

880 

889 

888 

889 

881 

9... 

854 

863 

861 

869 

879 

875 

887 

861 

10... 

858 

860 

860 

858 

847 

832 

848 

887 

11... 

802 

817 

881 

856 

877 

887 

888 

888 

13... 

077 

096 

118 

134 

164 

166 

176 

178 

18... 

172 

169 

166 

186 

202 

198 

197 

186 

14... 

985 

976 

958 

956 

941 

912 

890 

855 

15... 

168 

189 

115 

091 

067 

042 

017 

052 

16... 

309 

829 

353 

380 

413 

448 

474 

488 

17... 

709 

712 

723 

744 

761 

766 

764 

749 

18... 

812 

812 

826 

825 

812 

812 

809 

782 

19... 

468 

438 

420 

402 

388 

376 

373 

364 

20... 

409 

415 

415 

456 

481 

493 

504 

508 

21... 

720 

721 

714 

722 

713 

727 

735 

719 

22... 

581 

573 

591 

600 

609 

618 

627 

634 

28... 

802 

808 

819 

832 

849 

849 

853 

831 

24... 

771 

804 

833 

871 

896 

927 

963 

968 

25... 

127 

138 

184 

135 

185 

186 

136 

120 

26... 

086 

080 

077 

082 

083 

089 

088 

071 

27... 

911 

897 

900 

900 

898 

899 

896 

875 

28... 

678 

651 

647 

648 

641 

689 

651 

648 

29... 

825 

326 

829 

818 

848 

829 

831 

812 

80... 

646 

696 

785 

778 

810 

880 

841 

844 

DAT 

E.                                                   REMARK 

s. 

Nov. 

21.  Cloudy;  snow  iit  23A. 

u 

22.  Cloudy ;  sprinkle  of  nnow. 

u 

23.  Cloudy ;  sprinkle  of  snow 

;  wind  " 

V.  w. 

(( 

24.  Cloudy ;  Hurries  of  snow ; 

wind  S. 

w. 

(( 

25.  Clear ;  wind  S. 

(( 

26.  Clear ;  wind  S. 

(( 

27.  Changeable;  rain;  fall  of 

water  0 

".10. 

(( 

28.  Sprinkle  of  rain;  strong  w 

ind  S. 

(( 

29.  Rain ;  fall  of  water  0^".90 ; 

strong 

wind  S. 

w. 

(( 

30.  Cloudy;  sprinkle  of  snow; 

cold ;  ' 

wind  W 

30 


METKOKUhOalCAL    ObSER  VA  TWMi. 


TYPO-BAROGRAPII 

December,  1866. 

Date. 

OA. 

i/i. 

'ill. 

3A. 

4A. 

5/t. 

6/t. 

Ih. 

1... 

29.809 

797 

805 

794 

818 

831 

863 

883 

3... 

29.998 

988 

988 

994 

009 

039 

039 

064 

3... 

30.126 

111 

094 

083 

073 

083 

068 

067 

4... 

39.561 

486 

436 

337 

336 

340 

366 

442 

5... 

29.990 

995 

991 

005 

034 

047 

067 

081 

(1... 

30.0!)5 

0(J8 

045 

027 

007 

967 

945 

926 

7. . . 

29.793 

792 

796 

816 

819 

844 

840 

835 

8... 

29.549 

■  477 

433 

393 

393 

386 

380 

370 

9... 

29.548 

542 

521 

534 

537 

535 

531 

521 

10... 

29.610 

608 

612 

633 

664 

686 

719 

738 

11... 

29.842 

837 

821 

818 

831 

833 

836 

844 

13... 

29.833 

830 

833 

848 

846 

859 

865 

800 

13... 

29.902 

878 

.873 

870 

871 

875 

879 

877 

U... 

30.025 

050 

048 

067 

087 

098 

101 

118 

15... 

30.203 

190 

170 

155 

175 

184 

185 

193 

16... 

39.950 

900 

861 

824 

785 

706 

679 

625 

17... 

39.398 

309 

369 

383 

434 

479 

544 

587 

18... 

30.048 

031 

025 

031 

037 

030 

039 

033 

19... 

39.873 

848 

835 

825 

811 

811 

811 

818 

20... 

30.391 

398 

318 

351 

380 

403 

437 

457 

21... 

30.531 

510 

493 

488 

477 

473 

470 

462 

22... 

30.155 

119 

110 

086 

068 

047 

036 

005 

23... 

39.541 

503 

469 

440 

43(5 

411 

394 

368 

24... 

29.285 

381 

393 

383 

337 

333 

315 

353 

25... 

29.557 

545 

545 

563 

603 

636 

663 

686 

2(>... 

29.865 

858 

849 

840 

834 

844 

829 

819 

27... 

29.210 

166 

139 

101 

063 

001 

967 

929 

28... 

29.192 

308 

333 

339 

386 

311 

347 

380 

29... 

29.784 

789 

796 

830 

836 

839 

845 

866 

30... 

30.070 

076 

083 

131 

140 

136 

140 

151 

31... 

30.154 

138 

118 

115 

113 

103 

098 

098 

DAT 

E.                                                         REMARK 

3. 

Dec. 

1.  Clear;  wind  N. 

u 

2.   Clear ;  wind  S. 

(( 

3.  Changeable;  wind  S. 

(( 

4.  Rain ;  fall  of  water  0*".4. 

u 

5.  Changeable ;  wind  S. 

u 

6.  Cloudy  ;  wind  W. 

a 

1.  Changeable ;  sprinkle  of  ra 

in  ;  win 

dS.  E. 

(( 

8.  Rain  ;  fall  of  water  0*°.15  ; 

wind  \^ 

T. 

(( 

9.  Changeable;  wind  W. 

u 

10.  Cloudy;  sprinkle  of  snow; 

wind  S 

, 

u 

11.  Changeable;  wind  S.  E. 

Meteor  ol  o  gical  Obser  va  tions. 
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TYPO-BAROGRAPH. 

December,  1866. 


Date. 

8/i. 

9h. 

10;^,. 

11  A. 

12/i. 

13A. 

14/i. 

15//. 

1... 

888 

902 

909 

923 

925 

935 

945 

948 

2... 

069 

079 

082 

088 

088 

088 

103 

111 

3... 

057 

059 

029 

025 

997 

985 

983 

970 

4... 

481 

533 

574 

624 

666 

707 

741 

771 

5... 

094 

103 

111 

106 

111 

113 

116 

128 

6... 

903 

852 

831 

833 

798 

766 

764 

778 

7... 

836 

844 

840 

841 

830 

830 

810 

792 

8... 

372 

383 

391 

392 

385 

•   389 

398 

394 

9... 

513 

514 

512 

.  508 

492 

504 

509 

519 

10... 

751 

752 

764 

775 

774 

7S2 

800 

815 

11... 

845 

862 

871 

871 

863 

849 

845 

841 

12... 

871 

878 

887 

886 

870 

8ro 

886 

889 

13... 

871 

864 

»60 

850 

844 

845 

8r)i 

867 

14... 

134 

159 

181 

192 

196 

192 

208 

218 

15... 

180 

187 

187 

173 

188 

177 

155 

130 

16... 

548 

515 

472 

436 

332 

331 

294 

251 

17... 

664 

669 

711 

742 

760 

789 

829 

844 

18... 

033 

027 

028 

007 

007 

002 

996 

988 

19... 

824 

817 

806 

795 

785 

794 

8^58 

915 

20... 

463 

481 

488 

496 

499 

501 

510 

549 

21... 

446 

432 

424 

414 

406 

400 

358 

347 

22. 

938 

958 

944 

912 

870 

833 

808 

756 

23!!! 

344 

312 

287 

285 

261 

228 

230 

213 

24... 

371 

392 

419 

432 

436 

446 

469 

47;} 

25... 

704 

707 

725 

733 

744 

751 

767 

789 

26... 

801 

793 

787 

754 

737 

700 

651 

597 

27... 

897 

853 

855 

850 

846 

862 

897 

940 

28... 

387 

399 

440 

472 

481 

515 

549 

578 

29... 

866 

869 

889 

898 

899 

899 

911 

941 

30... 

182 

191 

185 

187 

182 

179 

185 

199 

31 . . . 

098 

084 

080 

080 

067 

048 

045 

045 

Dai 

^E. 

REMAR 

KS. 

Dec. 

12.  Chi 

m^eabk 

;;  wind 

N.  W. 

13.  Changeable;  cold;  wind  W. 

14.  Clear;  wind  W. 

15.  Clear. 

16.  Snow;  fall  of  water  P".00;  wind  N.  W. 

17.  Cloudy;  sprinkle  of  snow;  wind  N.  W. 

18.  Cloudy;  wind  S. 

19.  Sprinkle  of  snow;  wind  N".  W;  cold. 

20.  Clear  and  cold  ;  thermometer  at  18A.  — lO.O";  wind  IST. 

21.  Changeable;  wind  S.  E. 
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MBTBOROLOaiCAL    OBSERVATIONS. 


TYPO-BAKOGRAPH. 

December,  1866. 

Datb. 

16A.              17A. 

18A. 

19A. 

20A. 

21A. 

Wi. 

28A. 

1... 

952 

967 

979 

985 

992 

005 

017 

010 

2... 

113 

114 

124 

133 

144 

129 

159 

154 

a... 

929 

901 

872 

850 

823 

785 

717 

648 

4... 

805 

835 

873 

903 

935 

961 

989 

991 

5... 

128 

121 

126 

135 

138 

140 

152 

117 

6... 

775 

777 

796 

813 

805 

811 

825 

816 

< . . . 

782 

786 

765 

741 

703 

693 

650 

607 

8... 

407 

411 

467 

501 

520 

546 

575 

561 

9  .. 

526 

535 

552 

585 

596 

624 

634 

624 

10... 

825 

831 

848 

861 

867 

872 

878 

867 

11... 

836 

830 

831 

836 

848 

862 

867 

855 

12... 

885 

898 

914 

924 

938 

942 

932 

923 

13... 

874 

888 

911 

942 

975 

003 

005 

010 

14... 

219 

233 

247 

248 

242 

241 

244 

226 

15... 

114 

096 

097 

080 

057 

060 

040 

000 

16... 

224 

208 

208 

230 

260 

271 

284 

292  1 

17... 

870 

902 

910 

918 

025 

049 

069 

066 

18... 

965 

955 

942 

930 

923 

920 

921 

902 

19... 

953 

985 

061 

085 

162 

261 

279 

288 

20... 

550 

547 

547 

549 

550 

550 

562 

564 

21... 

330 

307 

281 

273 

260 

253 

231 

217 

22... 

722 

694 

676 

644 

637 

625 

599 

588 

23... 

199 

227 

241 

267 

284 

307 

307 

310 

24... 

474 

482 

516 

545 

553 

559 

575 

574 

25... 

794 

803 

827 

839 

858 

885 

905 

890 

26... 

528 

487 

465 

423 

374 

348 

332 

C32 

27... 

989 

995 

019 

029 

084 

149 

187 

200 

28... 

594 

607 

641 

672 

702 

739 

778 

787 

29... 

947 

961 

979 

996 

018 

036 

064 

069 

30... 

192 

187 

187 

198 

196 

208 

206 

177 

31... 

032 

028 

026 

031 

032 

048 

065 

067 

DAT 

E.                                                            REMARKS. 

Dec. 

22.  Cloudy  ;  thaw ;  wind  S. 

(( 

23.  Cloudy;  rain;  fall  of  water  0'".20; 

wind  S 

>.  E. 

u 

24.  Cloudy ;  rain ;  fall  of  water  0'".20. 

u 

25.  Changeable  ;  snow  squall ;  wind  S 

E. 

u 

26.  Snow  to  2  p.  m.  27th  ;  fall  of  watei 

•  1^3. 

u 

27.  Snow;  fall  of  water  0^".30;  strong 

wind  A^ 

L 

it 

28.  Cloudy ;  some  snow ;  cold ;  wind  J 

ST.  W. 

a 

29.  Cloudy ;  wind  W. 

a 

30.  Changeable ;  sprinkle  of  snow  at  2 

3 A./  wi 

id  N.  \^ 

^. 

(( 

31.  Cloudy;  sprinkle  of  snow  at  20A.y 

wind  Is 

.  W. 

MerEOROLoaicAr,  OnsEnrA'aoxs. 


39 


TYPO-BAROGRAPH. 

January,  1867. 

Date. 

O/i. 

ih. 

2/i. 

Sh. 

4h. 

5h. 

6h. 

u. 

1... 

30.013 

998 

995 

993 

993 

997 

012 

020  1 

2... 

30.063 

044 

032 

027 

020 

012 

012 

009 

3... 

30.023 

014 

017 

004 

982 

990 

017 

018 

4... 

29.974 

934 

931 

920 

923 

928 

931 

950 

5... 

29.734 

696 

657 

632 

608 

540 

522 

498 

6... 

7... 
8... 

29.370 

366 

377 

388 

399 

408 

419 

428 

29! 385 

""376 

""367 

'"369 

"'371 

""373 

""379 

""393 

9... 

29.401 

380 

368 

359 

349 

349 

352 

352 

10... 

29.309 

293 

287 

•     287 

287 

295 

301 

316 

11... 

29.544 

538 

546 

559 

589 

610 

630 

660 

12... 

29.938 

941 

962 

994 

016 

020 

037 

051 

13... 

29.800 

790 

781 

770 

754 

732 

707 

681 

14... 

29.758 

749 

746 

745 

743 

751 

754 

755 

15... 

29.789 

778 

780 

807 

816 

841 

893 

920 

16... 

30.014 

991 

962 

915 

893 

879 

856 

838 

17... 

29.351 

380 

380 

386 

407 

422 

444 

461 

18... 

29.641 

617 

612 

609 

614 

611 

618 

640 

19... 

29.525 

509 

501 

507 

517 

527 

544 

564 

20... 

29.765 

759 

770 

769 

767 

756 

752 

742 

21... 

29.281 

268 

268 

274 

284 

298 

308 

316 

22... 

29.523 

516 

508 

520 

533 

549 

568 

574 

23... 

29.664 

641 

654 

670 

695 

720 

743 

758 

24... 

29.977 

957 

965 

969 

977 

993 

013 

026 

25... 

29.928 

921 

881 

864 

841 

823 

820 

764 

26... 

29.182 

152 

144 

142 

144 

147 

155 

161 

27... 

29.384 

384 

394 

423 

465 

501 

520 

545 

28... 

29.774 

762 

763 

773 

780 

787 

803 

809 

29... 

29.747 

737 

737 

747 

764 

793 

818 

850 

30... 

30.235 

226 

220 

220 

215 

218 

231 

232 

31... 

30.018 

991 

967 

961 

946 

939 

932 

913 

Dj 

ITE. 

REMARKS. 

Jan. 

1.  Sprinkle  of 

snow;  changeable;  wii 

id  N.  ^^ 

r. 

(( 

2.  Changeable 

;  cold ;  wind  S. 

<( 

3.  Cliangeable 

;  wind  S.  E. 

(( 

4.  Changeable 

;  wind  S.  E. 

(( 

5.  Snow ;  fall 

of  water  0^".25. 

(C 

6.  Changeable 

;  wind  W. 

" 

7.  Changeable 

;  wind  W. 

<( 

8.  Changeable 

;  wind  W. 

a 

9.  Cloudy ;  w 

nd  S.  E. 

ii 

10.  Cloudy;  w 

nd  S.  E. 

i( 

11.  Changeable 

;  cold ;  wind  W. 
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MSTBOROLOaiCAL    OBSERVATIONS. 


TYPO-BAROGRAPH. 

January,  1867. 

Datb. 

S/i. 

gA. 

lOA. 

11  A. 

\Vi. 

\Zh. 

\ih. 

ISA. 

1... 

032 

032 

032 

032 

030 

024 

029 

038 

2... 

009 

009 

006 

0(k; 

003 

988 

988 

002 

3... 

018 

990 

993 

988 

987 

973 

975 

978 

4... 

930 

934 

944 

937 

927 

916 

912 

904 

5  .. 

488 

453 

412 

392 

360 

356 

354 

351 

C... 
7  .. 
8... 

437 

444 

451 

457 

464 

476 

485 

493 

' ' '395 

' ' '403 

' ' '4i3 

' *  *4i5 

' * '465 

" ' '467 

"412 

' ' *423 

9... 

353 

346 

341 

332 

325 

325 

318 

321 

10... 

331 

339 

349 

359 

376 

374 

4J0 

420 

11... 

G90 

708 

718 

723 

724 

744 

770 

787 

12... 

055 

092 

077 

055 

027 

022 

024 

032 

la. . . 

684 

682 

649 

642 

643 

646 

656 

662 

14... 

750 

750 

753 

752 

747 

743 

743 

746 

15... 

943 

955 

975 

977 

979 

979 

012 

02.") 

16... 

823 

776 

747 

747 

725 

675 

609 

563 

17... 

4-59 

478 

509 

534 

553 

568 

586 

624 

18... 

633 

618 

609 

604 

600 

562 

563 

570 

19... 

575 

593 

594 

604 

640 

636 

670 

694 

20... 

723 

695 

648 

627 

600 

553 

491 

431 

21... 

327 

340 

350 

362 

371 

387 

404 

421 

22... 

593 

594 

592 

592 

593 

594 

606 

611 

23... 

775 

788 

796 

804 

816 

818 

825 

832 

24  .. 

039 

049 

051 

048 

048 

041 

034 

027 

25... 

726 

693 

643 

608 

562 

532 

461 

410 

20... 

171 

176 

180 

182 

182 

182 

185 

196 

27... 

572 

579 

581 

599 

611 

629 

661 

684 

28... 

809 

806 

801 

787 

774 

760 

752 

752 

29... 

877 

887 

906 

924 

933 

944 

970 

998 

30... 

238 

241 

227 

212 

196 

180 

165 

147 

31... 

895 

865 

808 

755 

689 

663 

629 

561 

D 

iTE.                                                        REMARKS. 

Jan. 

12.  Changeable;  sprinkle  of  snow;  wi 

iidN. 

<( 

13.  Cloudy;  fall  of  water  0»".05. 

ii 

14.  Changeable;  wind  N. 

u 

15.  Changeable;  cold;  wind  N.  W. 

(C 

16.  Changeable;  snow;  fall  of  water  0 

^21-  b 

•isk  win 

dN. 

(( 

17.  Snow;  changeable;  fall  of  water  O' 

".70;  bi 

isk  win( 

I  W. 

(( 

18.  Changeable;  cold;  wind  N.  W. 

(( 

19.  Changeable;  wind  S.  E. 

(( 

20.  Cloudy;  snow;  fall  of  water  0'".4( 

). 

u 

21.  Snow;  fall  of  water  0*".20;  wind  T 

^.  W. 

Meteorological  Obsebvations. 


41 


TYPO-BAROeRAPH. 

January,  1867. 

Date. 

16A. 

Ylh. 

18/i. 

19A. 

20/i. 

2U. 

22A. 

23/i. 

1... 

034 

032 

032 

059 

075 

078 

079 

082 

3... 

002 

995 

988 

014 

027 

046 

052 

041 

8... 

952 

989 

949 

968 

977 

986 

986 

981 

4... 

884 

869 

866 

866 

866 

849 

815 

782 

5... 

381 

307 

312 

819 

848 

358 

365 

370 

6... 

7... 
8... 

496 

489 

493 

504 

526 

542 

549 

542 

* ' "429 

' ' '419 

* ' '419 

'"418 

' * '425 

' ' '485 

"423 

'"419 

9... 

811 

286 

288 

293 

298 

309 

310 

813 

10... 

428 

423 

436 

464 

493 

528 

544 

548 

11... 

802 

816 

832 

858 

868 

896 

920 

939 

12... 

024 

022 

Oil 

978 

961 

949 

938 

868 

13... 

663 

678 

683 

700 

720 

738 

768 

775 

14... 

748 

746 

746 

746 

763 

768 

783 

789 

15... 

025 

021 

022 

029 

063 

067 

069 

051 

16... 

542 

517 

480 

472 

450 

415 

395 

373 

17... 

689 

647 

648 

668 

674 

684 

706 

689 

18... 

568 

554 

549 

549 

549 

557 

558 

552 

19... 

711 

720 

746 

738 

746 

767 

782 

784 

20... 

429 

411 

399 

384 

350 

327 

802 

285 

21... 

429 

447 

465 

483 

504 

516 

525 

528 

22... 

607 

629 

643 

664 

667 

672 

669 

674 

28... 

844 

856 

888 

909 

988 

959 

982 

984 

24... 

022 

022 

022 

024 

019 

008 

003 

986 

25... 

368 

362 

847 

847 

847 

289 

254 

230 

26... 

216 

232 

257 

282 

325 

842 

876 

382 

27.. 

699 

706 

733 

748 

763 

773 

781 

783 

28... 

747 

747 

747 

747 

751 

758 

754 

762 

29... 

023 

073 

102 

143 

188 

208 

225 

234 

80.. 

181 

123 

104 

091 

083 

079 

059 

047 

81.. 

515 

479 

466 

451 

453 

486 

446 

463 

D 

ATE.                                                         REMARK 

:s. 

Jan. 

22.  Cloudy;  wind  N.  W. 

a 

23.  Changeable ;  wind  N. 

u 

24.  Changeable  ;  hazy  ;  wind  ^ 

V. 

i.i 

25.  Snow;  fall  of  water  0*".40 

;  wind 

s. 

(.i 

26.  Chj 

mgeabh 

3;  wind 

S.  E. 

27.  Changeable;  wind  N.  W. 

28.  Changeable;  brisk  wind  from  W. 

29.  Squall  of  snow;  clear  and  cold. 

30.  Changeable ;  sprinkle  of  snow ;  wind  S.  E. 

31.  Cloudy;  sprinkle  of  rain;  wind  S. 
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Meteor  ol  o gica l  Obser  va  tions. 


TYPO-BAROGRAPH. 

February,  1867. 

Date. 

OA. 

ih. 

2/t. 

3A. 

4A. 

5/t. 

ewi. 

Ih. 

1... 
2... 
3... 

39.470 

466 

481 

508 

564 

^95 

625 

642 

29! 124 

* ' '  i'i'i 

"134 

"i-io 

"151 

*  i57 

"'i89 

199 

4... 

29.680 

6(>() 

($50 

648 

636 

632 

629 

647 

5... 

29.377 

38(5 

391 

414 

446 

494 

538 

572 

«... 

29.898 

880 

873 

873 

893 

928 

957 

001 

7. . . 

30.257 

233 

218 

213 

213 

211 

206 

187 

8... 

30.080 

052 

039 

028 

007 

988 

982 

931 

9... 

29.403 

365 

378 

376 

3i)6 

285 

299 

295 

10... 

n... 

36.052 

"    "624 

""588 

"573 

"'"551 

**  509 

"566 

"491 

12... 

30.397 

378 

359 

343 

333 

325 

321 

312 

13... 

30.171 

121 

109 

094 

087 

033 

976 

993 

14... 

29.985 

981 

981 

981 

98() 

992 

996 

022 

15... 

30.294 

257 

255 

256 

256  1         256 

259 

267 

16... 

29.920 

882 

796 

736 

709 

689 

675 

655 

17... 

29.662 

674 

686 

699 

712 

725 

767 

78.5 

18... 

29.878 

875 

860 

841 

822 

824 

812 

801 

19... 

29.942 

929 

928 

947 

951 

968 

982 

010 

20... 

29.987 

951 

941 

943 

954 

968 

983 

010 

21... 

29.906 

883 

839 

811 

800 

789 

759 

742 

22... 

29.835 

817 

819 

842 

860 

884 

899 

930 

28... 

29.975 

920 

894 

857 

820 

800 

744 

743 

24... 

29.493 

509 

531 

549 

587 

642 

681 

727 

25... 

30.043 

009 

985 

984 

985 

981 

976 

988 

26... 

29.964 

948 

946 

945 

960 

992 

913 

029 

27... 

30.158 

139 

111 

116 

124 

130 

14.5 

162 

28... 

30.028 

973 

923 

903 

887 

885 

885 

879 

D 

A.TK.                                                       REMARKS. 

Feb. 

1.  Changeable  ;  wind  N. 

(( 

2.  Rain;  fall  of  water  l'".25;  wind  S. 

(( 

3.  Cloudy ;  wind  N.  W. 

u 

4.  Cloudy;  snow  at  14A.;  fall  of  water  0*".04. 

a 

5.  Cloudy  ;  sj)rinkle  of  snow  ;  wind  N. 

u 

6.  Changeable ;  brisk  wind  W. 

u 

7.  Clear;  wind  S.  E. 

u 

8.  Rain;  foggy  at  22h.;  fall  of  water  0'".40. 

(( 

9.  Rain;  gale  from  W. ;  fall  of  water  I'MO. 

Meteor  ol  o  gical  Ob  see  va  tions. 
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TYPO-BAROGRAPH. 

February,  1867. 


Date. 

8h. 

97i. 

li)h. 

ll/i. 

12/i. 

13/i. 

14/t. 

15/i. 

1... 

679 

707 

726 

721 

729 

735 

762 

740 

t.'.'. 

'"216 

'"224 

"*233 

"*  236 

'"253 

'"'264 

""274 

"'329 

4... 

630 

618 

594 

554 

526 

487 

462 

453 

5 . . . 

626 

664 

682 

708 

735 

750 

768 

791 

G... 

018 

051 

065 

094 

121 

126 

130 

134 

7. . . 

218 

219 

219 

214 

209 

201 

^01 

179 

8... 

885 

841 

795 

748 

689 

652 

619 

589 

9... 
10... 
11... 

259 

165 

091 

035 

014 

025 

089 

142 

'"473 

"'471 

""407 

""460 

"447 

'411 

""469 

""467 

13... 

320 

320 

314 

308 

308 

308 

286 

267 

13... 

975 

949 

905 

885 

880 

877 

878 

879 

14... 

032 

048 

070 

063 

071 

089 

095 

113 

15... 

264 

265 

265 

263 

252 

242 

211 

193 

16  .. 

614 

599 

580 

574 

574 

572 

571 

575 

17... 

801 

820 

832 

840 

845 

853 

878 

882 

18... 

760 

753 

718 

685 

665 

687 

714 

710 

19... 

043 

045 

060 

057 

047 

035 

024 

005 

20... 

017 

035 

033 

040 

026 

024 

014 

001 

21... 

738 

738 

731 

722 

714 

709 

728 

728 

22... 

949 

982 

978 

979 

986 

990 

981 

988 

23... 

730 

686 

624 

593 

577 

560 

544 

528 

24... 

763 

805 

828 

837 

841 

849 

882 

894 

25... 

989 

988 

991 

984 

972 

951 

959 

959 

26... 

048 

058 

060 

064 

065 

065 

092 

094 

27... 

182 

211 

220 

221 

221 

213 

206 

188 

28... 

881 

883 

879 

870 

863 

862 

862 

862 

Date.  REMARKS. 

Feb.  10.  Changeable ;  squall  of  snow ;  wind  S.  E. 

"  11.  Cloudy;  wind  S. 

"  12.  Cloudy;  wind  S. 

"  13.  Cloudy;  rain  at  lOA.;  wind  N. 

"  14.  Cloudy;  sprinkle  of  rain  at  5h.;  wind  N. 

"  15.  Cloudy ;  sprinkle  of  rain  at  20A.;  wind  S.  E. 

"  16.  Cloudy;  sprinkle  of  rain  at  5h.;  wind  W. 

"  17.  Changeable;  wind  N. 

''  18.  Changeable;  wind  W. 
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Meteoroloqical  Observations. 


TYPO-BAROGRAPH. 

February, 

1867. 

Datk 

16A. 

lU. 

18/t. 

19A. 

20A. 

2U. 

22A. 

28A. 

1.. 
2.. 
3.. 

732 

752 

770 

784 

804 

817 

809 

773 

'.     "'372 

"469 

486 

■'■523 

"562 

*  * '599 

'"638 

"*672 

4.. 

453 

453 

453 

428 

403 

378 

376 

376 

5.. 

793 

813 

830 

85H 

86H 

890 

907 

90(j 

6.. 

150 

167 

189 

224 

248 

25() 

283 

281 

7.. 

173 

171 

171 

165 

165 

156 

136 

116 

8.. 

558 

521 

482 

474 

456 

437 

422 

408 

9.. 

171 

258 

345 

432 

519 

606 

631 

673 

10.. 





11.. 

'.     "'406 

'    "465 

404 

"464 

'"468 

"414 

'"467 

"'406 

13.. 

254 

259 

256 

251 

242 

219 

213 

200 

13.. 

879 

900 

906 

912 

950 

960 

974 

992 

14.. 

127 

161 

192 

211 

246 

:i71 

282 

303 

15.. 

175 

149 

122 

119 

082 

074 

006 

986 

1(J.. 

575 

574 

583 

599 

012 

618 

632 

650 

17.. 

890 

895 

885 

901 

914 

911 

906 

891 

18.. 

743 

773 

810 

844 

877 

911 

917 

942 

19.. 

984 

991 

987 

993 

012 

994 

991 

996 

20.. 

997 

993 

984 

980 

983 

983 

951 

931 

21.. 

737 

751 

762 

784 

804 

827 

836 

838 

22.. 

045 

047 

055 

054 

049 

042 

022 

992 

23.. 

512 

49(5 

480 

464 

447 

430 

413 

463 

24.. 

904 

940 

953 

985 

994 

034 

036 

047 

25.. 

961 

966 

955 

953 

963 

972 

983 

974 

26.. 

108 

130 

132 

142 

152 

173 

170 

158 

27.. 

188 

188 

188 

169 

169 

137 

101 

064 

28.. 

862 

862 

867 

874 

866 

862 

850 

805 

Di 

iTE.                                                REMARKS. 

FeV 

).  19,  Cloudy;  snow  at  23/?./  wii 

id  N.  W. 

(( 

20.  Changeable;  snow  at  18A./ 

fall  of  water  O'". 

08;  win 

d  S.  E. 

(( 

21.  Snow;  fall  of  water  Oi".50 

wind  W. 

u 

22.  Cloudy ;  wind  S.  E. 

ii 

23.  Snow ;  fall  of  water  0'".09. 

u 

24.  Clear;  wind  K  W. 

u 

25.  Changeable ;  wind  N. 

u 

26.  Changeable ;  wind  W. 

ii 

27.  Clear  to  12A./  changeable; 

wind  S.  E. 

u 

28.  Cloudy;  wind  S.  E. 

Meteorological  Observations. 
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TYPO-BAROGRAPH. 

March,  1867. 

Date. 

OA. 

ih. 

2/i. 

3A. 

^. 

5/i. 

6A. 

Ih. 

1... 

29.759 

741 

761 

651 

629 

619 

578 

■ 
560 

2... 

29.196 

206 

227 

270 

354 

436 

498 

536 

8... 

30.014 

982 

979 

978 

972 

958 

944 

951 

4... 

29.690 

697 

670 

700 

730 

760 

790 

813 

5... 

30.093 

087 

082 

083 

085 

113 

125 

150 

G... 

30.356 

329 

316 

297 

257 

266 

271 

262 

7... 

29.867 

847 

831 

832 

838 

850 

890 

913 

8... 

30.305 

296 

274 

275 

271 

263 

274 

283 

9... 

30.186 

175 

175 

175 

139 

141 

137 

146 

10... 

30.027 

984 

953 

923 

907 

888 

858 

840 

11... 

29.786 

779 

803 

802 

837 

849 

863 

882 

12... 

29.721 

701 

696 

690 

681 

686 

696 

704 

13... 

29.726 

706 

690 

687 

676 

684 

668 

636 

14... 

29.897 

889 

910 

936 

946 

967 

981 

017 

15... 

30.261 

211 

202 

190 

172 

177 

185 

193 

16... 

30.128 

098 

060 

051 

043 

Oil 

994 

968 

17... 

29.460 

460 

448 

430 

422 

410 

417 

419 

18... 

29.731 

759 

765 

768 

764 

764 

807 

825 

19... 

30.000 

999 

009 

019 

028 

038 

047 

056 

20... 

30.272 

256 

242 

239 

237 

237 

244 

251 

21... 

30.210 

174 

133 

121 

109 

092 

078 

048 

22... 

29.957 

962 

954 

953 

953 

967 

987 

013 

23... 

30.129 

117 

109 

109 

114 

119 

127 

144 

24... 

30.005 

074 

045 

035 

018 

010 

002 

976 

2.5... 

29.867 

.    868 

868 

873 

881 

890 

902 

921 

26... 

29.980 

968 

956 

944 

932 

920 

908 

896 

27... 

29.630 

616 

600 

586 

571 

562 

558 

558 

28... 

29.406 

389 

389 

389 

385 

385 

385 

385 

29... 

29.416 

399 

389 

378 

358 

345 

337 

337 

30... 

29.359 

345 

345 

341 

341 

341 

341 

346 

31... 

29.473 

463 

456 

456 

454 

453 

434 

460 

D. 

VTE.                                                      REMARKS. 

Man 

3h    1.  Cloudy ;  sprinkle  of  rain  at  7/i./ 

wind  V 

^. 

(( 

2.  Cloudy ;  wind  W. 

u 

3.  Cloudy ;  snow  at  Qh.;  fall  of  wa 

ter  0*^.3 

3. 

u 

4.  Changeable ;  wind  N. 

u 

6.  Changeable ;  wind  N. 

u 

6.  Cloudy;  snow  and  hail  at  14A. 

(( 

7.  Snow ;  changeable ;  fall  of  watei 

•  0i».33. 

»      u 

8.  Changeable;  wind  S.  E. 

u 

9.  Cloudy ;  sprinkle  of  rain  at  Sh. 

(( 

10.  Rain;  cloudy;  fall  of  water  0"\i 

^0 ;  win 

I  W. 

1 

11.  Cloudy;  snow  at  KiA.y  fall  of  av 

ater  0^". 

33. 
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Meteorologica l  Obser  va  tions. 


TYrO-BAROGRAPH. 

March,  1807. 

Datk. 

8A. 

9A. 

lOh. 

Uh. 

ISA. 

ISA. 

14A. 

ISA. 

1... 

511 

525 

456 

404 

363 

832 

267 

j        230 

2... 

552 

(501 

()34 

656 

687 

743 

78;^ 

814 

3... 

937 

913 

882 

867 

862 

843 

795 

1        778 

4... 

836 

856 

878 

885 

893 

956 

966 

964 

5... 

169 

194 

197 

201 

22() 

237 

2<)8 

269 

6... 

241 

237 

229 

208 

182 

159 

115 

095 

7... 

929 

963 

98H 

010 

027 

055 

090 

112 

8... 

281 

281 

276 

269 

264 

263 

250 

241 

9... 

162 

165 

174 

157 

154 

142 

128 

120 

10... 

807 

759 

743 

712 

686 

692 

682 

656 

11... 

887 

916 

911 

897 

898 

907 

890 

867 

12... 

70() 

716 

734 

734 

735 

740 

745 

747 

13... 

694 

611 

611 

596 

629 

648 

677 

715 

14... 

026 

039 

056 

065 

081 

113 

134 

161 

15... 

202 

212 

219 

225 

231 

24:J 

220 

228 

16... 

937 

900 

858 

824 

755 

713 

665 

621 

17... 

428 

428 

430 

451 

479 

502 

524 

553 

18... 

843 

833 

849 

859 

873 

889 

889 

904 

19... 

0()5 

075 

141 

172 

179 

181 

183 

195 

20... 

256 

257 

258 

250 

243 

248 

247 

234 

21... 

044 

035 

022 

012 

996 

992 

966 

953 

22... 

050 

066 

077 

086 

090 

091 

084 

084 

23... 

150 

156 

165 

163 

157 

157 

159 

143 

24... 

962 

938 

959 

945 

919 

897 

871 

844 

25... 

940 

961 

969 

969 

972 

991 

979 

979 

26... 

884 

870 

855 

827 

816 

816 

774 

759 

27... 

548 

536 

530 

512 

492 

479 

4.52 

431 

28... 

406 

421 

428 

432 

432 

431 

431 

430 

29... 

337 

341 

345 

34^") 

345 

345 

345 

345 

30... 

356 

365 

365 

3()5 

365 

365 

365 

365 

31... 

539 

545 

537 

537 

507 

487 

462 

452 

D^ 

i.TE.                                                     KEMARK 

S. 

Marc 

h  12.  Snow;  spriiikle  of  rain; 

wind  S. 

E. 

u 

13.  Cloudy;  wind  W. 

u 

14.  Changeable;   wind  N.  W 

, 

(( 

15.  Changeable;  wind  N.  W 

(( 

16.  Snow;  wind  N. 

u 

17.  Snow;  fall  of  water  from 

16/i.  0^' 

».50. 

(( 

18.  Changeable;  wind  N.  W 

(( 

19.  Clear. 

/ 

u 

20.  Cloudy ;  wind  N.  W. 

(( 

21.  Changeable;  wind  N. 

Meteorological  Obser  va tions. 


TYPO-BAROGRAPH. 

March,  1867. 

Date. 

16A. 

nil. 

\%h. 

19A. 

20/i. 

21A. 

22h. 

2Sh. 

1... 

209 

199 

187 

175 

163 

169 

176 

219 

2... 

852 

915 

955 

982 

988 

000 

015 

024 

8... 

736 

736 

736 

712 

714 

698 

691 

700 

4... 

982 

012 

032 

048 

075 

093 

089 

089 

5... 

277 

293 

303 

327 

340 

358 

854 

855 

6... 

074 

049 

015 

980 

939 

929 

918 

886 

7... 

149 

170 

210 

235 

278 

298 

808 

304 

8... 

230 

225 

236 

242 

247 

244 

236 

211 

9  .. 

112 

114 

119 

112 

113 

103 

068 

040 

10... 

661 

674 

681 

704 

734 

762 

775 

789 

11... 

869 

851 

837 

881 

816 

811 

774 

757 

12... 

742 

750 

766 

762 

759 

764 

759 

744 

13... 

764 

777 

797 

814 

847 

854 

884 

897 

14... 

170 

195 

213 

238 

266 

266 

269 

269 

15... 

227 

227 

236 

243 

244 

226 

191 

157 

16... 

579 

572 

538 

532 

524 

495 

472 

473 

17... 

582 

608 

620 

639 

676 

709 

725 

783 

18... 

912 

943 

977 

007 

019 

017 

017 

005 

19... 

200 

205 

223 

285 

257 

265 

275 

276 

20... 

232 

230 

228 

226 

224 

222 

220 

213 

21... 

937 

933 

923 

937 

940 

944 

957 

957 

22... 

084 

090 

101 

115 

121 

133 

133 

131 

28... 

139 

139 

139 

144 

130 

130 

129 

119 

24... 

849 

845 

837 

849 

854 

857 

859 

860 

25... 

989 

993 

987 

993 

007 

012 

009 

007 

26... 

734 

734 

732 

707 

686 

672 

658 

644 

27... 

425 

417 

417 

417 

417 

417 

417 

413 

28... 

429 

429 

428 

427 

427 

426 

426 

424 

29... 

345 

345 

348 

357 

365 

365 

365 

365 

30... 

37  i 

382 

390 

412 

433 

449 

462 

473 

31... 

415 

891 

360 

365 

365 

355 

334 

304 

Dai 
Mar 

^E.                                                         REMARK 

ch  22.  Changeable ;  wind  S.  E. 

s. 

(( 

23.  Changeable;  wmd  S. 

(( 

24.  Ram;  fall  of  water  O^^'M 

) ;  wind 

N.  W. 

(( 

25.  Changeable ;  wind  N.  W 

a 

26.  Changeable;  sprinkle  of 

snow;  ^ 

vind  N. 

a 

27.  Cloudy;  snow;  wind  K. 

W. 

u 

28.  Clear  to  14/i./  changeabl 

e;  brisk 

wind  V 

V, 

u 

29.  Changeable;  wind  W. 

a 

30.  Clear ;  wind  W. 

a 

31.  Clear;  at  14A.  rain;  fall 

of  wate 

r  Oi".09. 

48 


Meteorological  Observations. 


TYPO-BAROGRAPH. 

April,  1867. 

Datk. 

UA. 

\h. 

Vi. 

3A. 

4A. 

5A. 

6A. 

7A. 

1... 

39.360 

379 

359 

248 

246 

356 

360 

276 

3... 

39.434 

449 

450 

463 

495 

550 

579 

579 

3... 

39.999 

974 

959 

964 

9(59 

971 

983 

987 

4... 

39.713 

()78 

634 

588 

540 

531 

515 

516 

5... 

39.354 

3:39 

354 

351 

36(5 

390 

309 

319 

6... 

39.490 

518 

53(5 

535 

557 

588 

(W8 

(569 

7... 

39.673 

(530 

619 

648 

683 

709 

765 

794 

8... 

29.793 

751 

715 

689 

657 

656 

670 

722 

9... 

30.040 

997 

983 

974 

964 

957 

943 

943 

10... 

39.703 

709 

673 

630 

583 

558 

516 

458 

11... 

39.506 

503 

513 

530 

537 

551 

580 

612 

12... 

39.664 

(559 

637 

604 

589 

585 

586 

592 

13... 

39.781 

783 

785 

785 

80(5 

840 

878 

926 

14... 

30.167 

163 

103 

094 

078 

059 

050 

047 

15... 

39.810 

775 

7(54 

735 

714 

696 

673 

670 

16... 

39.548 

567 

533 

508 

483 

481 

445 

415 

17... 

39.534 

534 

539 

546 

566 

591 

634 

666 

18... 



19... 

36! 038 

'*  014 

"989 

"'964 

"'939 

"938 

"967 

"969 

30... 

39.703 

693 

656 

643 

616 

586 

571 

573 

31... 

39.531 

530 

538 

550 

546 

548 

549 

594 

23... 
33... 
34... 

39.341 

345 

345 

159 

135 

135 

131 

186 

30.061 

"649 

*"()47 

"*()i3 

"Im 

"  993 

"'973 

'976 

35... 

30.001 

001 

994 

976 

965 

965 

9(55 

971 

36... 

39.933 

906 

888 

853 

837 

825 

831 

817 

37... 

39.633 

649 

670 

693 

695 

746 

787 

*   827 

38... 



39... 

30.681 

'"osi 

"im 

"  (*)(54 

"659 

"655 

"643 

"'038 

30... 

39.834 

812 

793 

780 

764 

745 

713 

709 

DAT 

B.                                                           REMARKS. 

Apri 

I    1.  Cloudy;  wind  W. 

t; 

2.  Changeable ;  wind  W. 

(( 

3.  Clear;  wind  S.  E. 

u 

4.  Rain ;  fall  of  water  0^°.35 ;  wind  > 

L  W. 

(( 

5.  Cloudy ;  rain ;  wind  W. 

(I 

6.  Cloudy ;  wind  S. 

u 

7.  Changeable  ;  rain ;  wind  S.  E. 

(( 

8.  Cloudy ;  wind  W. 

(( 

9.  Changeable ;  pleasant ;  wind  S.  P]. 

a 

10.  Changeable;  rain;  fall  of  water  0 

".26. 

Meteorological  Observations. 
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TYPO-BAROGRAPH. 

April,  1867. 

Date. 

8.. 

9h. 

10/i. 

11/i. 

12/1. 

13A. 

14h. 

15h. 

1... 

2... 

3... 

4... 

5... 

6... 

7. . . 

8... 

9... 
10... 
11... 
12... 
18... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
28... 
24... 
25... 
26... 
27... 
28... 
29... 
80... 

298 

618 
998 
588 
382 
702 
836 
750 
943 
447 
650 
602 
966 
047 
667 
89S 
680 

""oio 

544 
600 
240 

"■976 

978 
818 
850 

'"'688 
709 

805 
648 
008 
528 
319 
720 
860 
815 
986 
426 
678 
612 
010 
052 
663 
408 
691 

""912 
584 
589 
325 

'"979 
998 
809 
868 

'"624 
709 

309 
675 
018 
583 
816 
732 
884 
820 
927 
392 
683 
620 
040 
051 
659 
408 
691 



900 
588 
588 
365 

*"978 
998 

805 
870 

015 

685 

311 
702 
002 
533 
314 
747 
902 
858 
913 
377 
688 
622 
061 
056 
655 
396 
684 

"'895 
532 
583 
■450 

"'969 
994 

801 
878 

""665 
664 

313 
729 
992 
524 
313 
755 
904 
858 
869 
361 
703 
624 
084 
033 
651 
388 
681 

"'890 
531 

588 
498 

'"967 
994 
797 

884 

""998 
642 

815 
756 

985 
520 
290 
755 
906 
888 
852 
316 
704 
631 
089 
006 
647 
383 
681 

""873 
580 
582 
500 

'"957 
991 
792 
912 

"962 
615 

316 

784 
978 
494 
277 
743 
908 
888 
864 
324 
688 
631 
095 
004 
681 
376 
681 

'"857 
529 
567 
534 

'"951 
991 
770 
922 

'"951 
556 

817 
811 
957 
465 
277 
733 
910 
914 
848 
824 
679 
631 
105 
998 
618 
372 
684 

""848 
528 
563 
575 

"*948 
991 
750 
946 

940 
520 

DAT 

Apr 

(( 

u 

a 
a 
a 
a 

1, 

i 

PE. 

illl.  Cl( 

12.  Ch 

13.  Ch 

14.  Cl( 

15.  Cl( 

16.  Ka 

17.  Sp 

18.  Cl( 

19.  Ch 

20.  Cl( 

?ar;  wir 
angeabl 
angeabl 
)udy ;  \v 
)udy;  n 
in;  fall 
i-inkle  oi 
\'ir;  wir 
angeabl 
)iidy ;    h 
kvind  S. 

id  S.  E. 
e;  wind 
e ;  wind 
dnd  S. 
lin;  wir 
of  rain 
'  rain;  ( 
dN. 
e;  wind 
eavy   s 

KEMAKB 

N.  W. 

N.;  ch 

idS. 
from  15 
jhangeal 

S. 
lower,  A 

anged  t( 

th,  Oi".7. 
ble. 

yith    th 

3  S.  at  n 
3. 

mder    a 

oon. 
nd    ligh 

tning ; 
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METJiUUOLOaiVAL   OBSERVATIONS. 


TYPO-BAKOGRAPU. 

April,  1867. 

Datk. 

IGA. 

17A. 

18A. 

19A. 

20A. 

2U. 

22/t. 

S84. 

1... 

319 

321 

344 

303 

372 

401 

417 

421 

2... 

838 

805 

892 

918 

942 

958 

981 

9i)l 

3... 

949 

932 

924 

905 

872 

848 

818 

773 

4... 

452 

440 

440 

441 

414 

303 

349 

293 

5... 

277 

285 

305 

300 

400 

419 

449 

449 

6... 

725 

725 

742 

742 

742 

761 

703 

094 

7... 

911 

913 

914 

909 

908 

889 

805 

8:38 

8... 

944 

9(i2 

902 

995 

022 

040 

038 

038 

9... 

842 

827 

823 

811 

799 

778 

702 

732 

10... 

333 

357 

403 

410 

429 

44() 

452 

408 

11... 

082 

089 

095 

708 

710 

711 

711 

()83 

12... 

041 

043 

080 

713 

740 

701 

707 

772 

13... 

121 

120 

153 

159 

159 

198 

203 

194 

14... 

981 

905 

905 

948 

924 

903 

880 

858 

15... 

010 

597 

590 

590 

594 

580 

583 

571 

10... 

372 

372 

392 

418 

437 

457 

488 

513 

17... 
18... 
ID... 

095 

718 

702 

790 

804 

815 

829 

845 

'"838 

""817 

804 

'■■791 

"773 

'    '707 

"  738 

"'733 

20... 

527 

520 

524 

522 

520 

517 

517 

510 

21... 

552 

533 

515 

470 

425 

408 

350 

307 

22... 

on 

049 

077 

099 

705 

730 

759 

785 

28... 







24... 

"944 

""904 

981 

661 

""612 

"615 

'"614 

"'625 

25... 

989 

991 

999 

002 

999 

992 

985 

950 

20... 

712 

700 

095 

070 

042 

013 

008 

010 

27... 

981 

002 

015 

024 

025 

033 

052 

053 

28... 



29... 

"936 

'"ois 

'"914 

""9O8 

"'897 

"'880 

'"803 

"'849 

30... 

480 

452 

417 

405 

371 

335 

290 

270 

DAT 

E.                                                           REMARKS. 

Apri 

121.  Changeable;  rain;  fall  of   water  from  Oh 
S.  E. 

.   Ot".62 

,  wind 

(( 

22.  Shower  of  rain;  fall  of  water  0^".02 

(( 

23.  Cloudy ;  wmd  S.  E. 

(( 

24.  Cloudy  ;  wind  N.  W. 

(( 

25.  Changeable ;  wind  S.  E. 

(( 

26.  Changeable ;  sprinkle  of  rain ;  brisk  wind 

S. 

u 

27.  Rain;  elear  at  Vlh.;  fall  of  water  0'".80. 

4( 

28.  Clear ;  sprinkle  of  rain  at  22A.y  wind  S.  E 

. 

(( 

29.  Changeable ;  rain.  - 

U 

30.  Rain;  fall  of  water  from  29th,  1*°.10. 

Mbteorolooical  Obseu va tions. 
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TYPO-BAROGRAFH. 
May,  1867. 

Date. 

1 

Oh. 

Ih. 

2/i. 

3/i. 

Ah. 

hh. 

6A. 

Vi. 

1... 

2... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22 

23!!! 

24... 
25... 
26... 

27... 
28... 
29... 
30... 
31... 

29! 787 
30.243 
30.231 
29.951 
29.716 
29.627 
29.051 
29.167 
29.493 
29.641 

29.826 
29.309 

29! 530 
29.646 
29.772 
29.870 
29.713 
29.621 
29.373 
29.384 
29.712 
29.835 
29.635 
29.848 
29.881 

29! 749 
29.741 

"*786 
235 
200 
934 
716 
626 
026 
189 
481 
637 

■"775 
307 

' *  *556 
030 

702 
854 
704 
597 
385 
408 
739 
849 
043 
880 
807 

* '  'ojVi 

731 

' * '812 
227 
177 
923 
095 
025 
998 
208 
492 
035 

' ' *723 
303 

' ' 'soi 

033 

702 
850 
702 
504 
379 
407 
754 
829 
049 
873 
830 

*"083 

740 

' ' '833 
215 
147 
802 
007 
015 
989 
225 
503 
030 

'"oil 

287 

' ' '501 
020 
703 
829 
095 
544 
307 
407 
752 
821 
050 
858 
770 

"'008 
745 

' ' '856 
211 
124 
830 
651 
605 
986 
262 
514 
636 

"'655 
305 

' '  '576 

618 
779 
810 
689 
523 
372 
411 
745 
811 
669 
852 
747 

'(372 
746 

' ' '881 
210 
121 
829 
647 
595 
004 
284 
525 
631 

' ' '636 
329 

' ' '596 
632 
773 
804 
694 
511 
372 
431 
743 
783 
671 
853 
731 

"675 
746 

' ' '969 
204 
096 
826 
643 
593 
024 
308 
536 
641 

" * '619 
336 

'"eoi 

632 

790 
815 
691 
490 
371 
452 
744 
776 
672 
839 
728 

676 

757 

' '  '957 

205 
097 

831 
651 
585 
040 
341 
548 
668 

618 
350 

"'615 
044 
801 

817 
094 
490 
378 
478 
769 
780 
678 
839 
712 

""680 

778 

Date.                                                    KEMARKS. 

May    1.  Rain;  changeable;  fall  of  water  0*".20 ;  wind  W. 
"       2.  Changeable  to  8A.;  clear  and  cold ;  ice  J  in.  thick ;  wind  N. 
"       3.  Clear ;  frost ;  ice  \  in.  thick ;  wind  S. 
"       4.  Cloudy  ;  sprinkle  of  rain  ;  wind  S. 
"       5.  Changeable  ;  shower  of  rain ;  wind  S. 
"       6.  Rain;  fall  of  water  from  bth.  0"\80. 
"       7.  Rain;  fall  of  water  1"\20. 

"       8.  Showers  of  rain;  fall  of  water  O^MO;  wind  W. 
"       9.  Changeable;  wind  W. 
"     10.  Changeable;  frost;  wind  W. 
"     11.  Changeable;  wind  W. 
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MUTEOROLOaWAL    OBSERVATIONS. 


TYPO-BAROGKAPn. 

May,  1867. 

Date. 

8A. 

9A. 

lOA. 

l\h. 

IVi. 

13A. 

14h. 

IM. 

1... 

3:;." 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 

"m 

209 
088 
836 
680 
586 
071 
376 
560 
695 

""591 
359 

"""631 
650 

822 
807 
689 
488 
381 
495 
783 
775 
692 
855 
715 

""687 
802 

" ' '027 
214 
079 
836 
(J67 
581 
088 
395 
572 
723 

'"602 
364 

'"635 
664 
837 
813 
706 
499 
380 
525 
809 
774 
704 
869 
736 

'"699 

842 

* ' "062 
224 

08.5 
835 
660 
565 
095 
402 
585 
722 

' '  '56.5 
358 

""641 
670 
840 
815 
710 
485 
370 
535 
817 
771 
719 
877 
732 

"""766 
856 

'"m 

230 
085 
834 
665 
549 
097 
419 
583 
722 

' ' '536 
351 

""646 
675 

854 
824 
709 
485 
365 
553 
825 
744 
738 
875 
728 

""697 

878 

""098 
238 
114 
8J^3 
673 
.531 
097 
424 
585 
733 

* ' '481 
347 

■"654 

682 
856 
824 
705 
464 
365 
559 
845 
719 
746 
883 
721 

'"eii 

883 

*"i(M) 

241 
109 
832 
667 
.511 
098 
425 
581 
726 

"446 
331 

" "  "6.50 
6a5 
851 
810 
700 
454 
361 
570 
846 
698 
754 
886 
707 

* ' '681 
891 

*"ii6 

241 
071 
831 
659 
465 
091 
427 
583 
727 

'"434 
328 

""641 
689 
851 
805 
700 
443 
364 
580 
853 
686 
764 
886 
684 

674 
907 

"137 
245 

065 
8:^0 
656 
437 
091 
431 
589 
729 

" ' *422 
324 

'"644 
691 
851 
791 
700 
424 
3(55 
588 
8.57 
678 
766 
882 
672 

'"66.5 
906 

*     Date.                                                     REMARKS. 

May  12.  Changeable;  wind  S. 
"     13.  Showers  of  rain;  fall  of  water  0*M0;  wind  S. 
"     14.  Showers  of  rain;  fall  of  water  0'".75;  wind  W. 
"     15.  Sprinkle  of  rain;  cloudy;  wind  W. 
"     16.  Changeable;  rain;  wind  N.  W. 

"     17.  Showers  of  rain;  fall  of  water  0'".30;  wind  N.  W.               | 
"     18.  Showery;  changeable;  wind  N. 
"     19.  Changeable;  showers  of  rain;  fall  of  water  0'".25. 
"     20.  Changeable ;  wind  S.  E. 
"     21.  Changeable;  rain;  fall  of  water  0*M 3. 

1 

Meteorological  Obser va  tions. 
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METKOBOLOaiCAL    OBSERVATIONS. 


- 

TYPO-BAROGRAPH. 

June,  1867. 

DATS. 

OA. 

\h. 

2A. 

3A. 

Ah. 

6A. 

6A. 

th. 

1... 

29.932 

913 

897 

880 

863 

859 

851 

844 

2... 

29.771 

738 

732 

719 

691 

66.5 

652 

046 

Ji... 

29.384 

380 

855 

310 

344 

333 

366 

394 

4... 

29.579 

559 

568 

569 

571 

568 

586 

oa5 

5... 

29.779 

776 

784 

788 

782 

787 

792 

798 

0... 

29.773 

755 

746 

720 

713 

708 

708 

707 

7... 

29.725 

717 

700 

704 

695 

745 

737 

760 

8... 

29.888 

899 

898 

900 

901 

903 

913 

916 

9... 

29.893 

878 

864 

856 

a50 

850 

864 

880 

10... 

11... 

30 '.074 

'"633 

""615 

'"663 

'"990 

976 

'"976 

"'969 

12... 

29.820 

821 

798 

789 

786 

789 

797 

794 

13... 

29.791 

793 

782 

782 

781 

773 

782 

800 

14... 
15... 
16... 

29.930 

900 

872 

856 

852 

838 

83.5 

8:i5 

29.770 

'"'778 

"'803 

""779 

*"786 

'800 

""800 

"815 

17... 

29.930 

906 

892 

892 

878 

870 

857 

a5i 

18... 

29.728 

694 

678 

725 

753 

751 

774 

780 

19... 

29.950 

952 

945 

926 

917 

915 

914 

925 

20... 

30.031 

013 

000 

993 

985 

985 

996 

Oil 

21 .  . . 

30.029 

^     009 

992 

972 

962 

956 

958 

961 

22.. 

29.998 

989 

976 

972 

964 

961 

961 

961 

23... 

29.931 

903 

879 

861 

830 

821 

820 

821 

24... 

29.762 

757 

740 

727 

717 

710 

702 

702 

25... 

29.783 

784 

787 

794 

795 

807 

836 

844 

26... 

29.917 

905 

904 

899 

895 

900 

902 

907 

27... 

29.816 

809 

797 

783 

765 

753 

753 

7.54 

28... 

29.776 

791 

790 

798 

802 

805 

818 

832 

29... 

29.921 

899 

886 

866 

846 

837 

828 

821 

30... 

29.598 

553 

520 

492 

470 

457 

455 

462 

D> 

^TE.                                                     REMARKS. 

June 

1.  Cloudy;  wind  S. 

u 

2.  Rain ;  changeable ;  fall  of  water  O' 

".30;  w 

ind  S. 

(( 

3.  Cloudy ;  shower  of  rain ;  fall  of  w 

ater  O'". 

20. 

u 

4.  Changeable ;  wind  N.  W. 

(( 

5.  Changeable ;  Avind  S. 

u 

6.  Clear;  wind  S.  E. 

u 

7.  Shower  of  rain;  fall  of  water  1*".0 

0;  wind 

N. 

(( 

8.  Changeable ;  wind  W. 

(( 

9.  Clear;  wind  S.  W. 

(( 

10.  Changeable;  wind  S. 

Meteoholouioal  Odsehvatioxs. 
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TYPO^BAROGRAPH. 

1 

June,  18G7. 

Dat^. 

8/i. 

9/i. 

lO/i. 

Wi. 

Wi. 

Vih. 

Uh. 

15A. 

1.. 

838 

838 

844 

848 

849 

849 

843 

842 

2... 

618 

611 

602 

587 

566 

536 

516 

486 

3... 

399 

419 

421 

422 

428 

429 

430  ' 

'        430 

4... 

627 

652 

671 

678 

681 

685 

688 

693 

5... 

804 

810 

816 

819 

822 

826 

834 

829 

6... 

708 

712 

710 

710 

703 

710 

710 

711 

7... 

787 

806 

804 

806 

806 

810 

813 

813 

8... 

927 

942 

9P5 

927 

917 

909 

893 

889 

9... 

898 

922 

944 

947 

947 

951 

953 

956 

10... 







11... 

"'965 

"'965 

'"966 

'"964 

'"962 

"'960 

""959 

""958 

12... 

794 

794 

797 

796 

793 

793 

791 

787 

13... 

826 

840 

852 

856 

860 

873 

877 

876 

14... 

843 

867 

865 

871 

878 

871 

869 

859 

15... 





16... 

■"839 

'"852 

'"872 

"'882 

""883 

'"876 

"882 

'"890 

17... 

851 

860 

861 

853 

844 

841 

833 

820 

18... 

788 

793 

794 

810 

838 

849 

860 

864 

19... 

941 

958 

965 

975 

976 

977 

978 

987 

20... 

021 

035 

041 

025 

030 

039 

039 

038 

21... 

966 

987 

989 

988 

991 

992 

991 

990 

22... 

968 

971 

978 

981 

982 

982 

982 

976 

23... 

825 

826 

827 

824 

823 

819 

812 

812 

24... 

706 

722 

725 

735 

733 

730 

731 

736 

25... 

861 

872 

872 

873 

874 

877 

881 

893 

2C>... 

907 

912 

913 

914 

907 

899 

886 

882 

27... 

749 

749 

748 

746 

741 

736 

724 

721 

28... 

846 

869 

873 

883 

898 

898 

912 

918 

29... 

816 

816 

816 

808 

798 

781 

773 

773 

30... 

468 

482 

490 

488 

487 

488 

493 

501 

13 

ATE.                                                    REMARKS. 

Jun( 

3  11.  Clear;  wind  S. 

u 

12.  Rain;  changeable;  fall  of  water  0'M3;  wind  W. 

u 

13.  Clear;  changeable;  wind  S.  E. 

C( 

14.  Clear;  wind  S.  E. 

(( 

15.  Rain. 

u 

16.  Shower  of  rain;  cloudy;  fall  of  Avater  from  15th, 

r'\70. 

u 

17.  Shower  of  rain  at  3  p.  m.  ;  fall  of  water  0"\20. 

u 

18.  Shower  of  rain;  fall  of  water  li".lO;  wind  N.  W. 

(( 

19.  Clear;  hazy;  wind  S.  E. 

ii 

20.  Changeable ;  wind  S.  E. 
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TYPO-BAROaRAPH. 
June,  1867. 


Datk. 

m. 

m. 

18A. 

19A. 

20/^. 

21A. 

22A. 

f8*. 

1... 

840 

838 

830 

834 

838 

805 

789 

780 

2... 

455 

450 

441 

435 

435 

425 

415 

409 

3... 

431 

433 

450 

474 

498 

521 

537 

500 

4... 

707 

727 

74(; 

700 

773 

784 

787 

783 

5... 

825 

831 

832 

841 

830 

816 

799 

789 

0... 

712 

710 

722 

732 

737 

738 

737 

733 

7... 

835 

853 

803 

872 

877 

882 

885 

887 

8... 

892 

893 

902 

908 

917 

914 

910 

904 

9... 

971 

988 

998 

022 

032 

054 

057 

057 

10... 

11... 

'"940 

"■946 

"■934 

924 

'"925 

**"963 

*"*87e 

"soo 

12... 

780 

780 

792 

799 

804 

803 

801 

795 

13... 

901 

922 

938 

941 

953 

947 

958 

952 

14... 
15... 
10... 

858 

853 

849 

849 

846 

841 

839 

8:i0 

"ioi 

'922 

"925 

"953 

'**95G 

"947 

"942 

'"935 

17... 

810 

809 

809 

804 

804 

792 

772 

750 

18... 

874 

884 

904 

918 

929 

931 

940 

944 

19... 

988 

005 

on 

018 

031 

032 

033 

031 

20... 

038 

041 

045 

055 

055 

050 

048 

040 

21... 

999 

Oil 

025 

021 

020 

022 

012 

002 

22... 

908 

909 

971 

972 

972 

900 

959 

940 

23... 

797 

802 

807 

808 

808 

802 

789 

782 

24... 

742 

750 

700 

705 

770 

777 

778 

783 

25... 

912 

921 

922 

927 

939 

933 

927 

921 

20... 

878 

874 

870 

807 

804 

800 

858 

830 

27... 

723 

727 

730 

742 

751 

750 

705 

774 

28... 

922 

932 

9.53 

901 

901 

959 

948 

928 

29... 

700 

700 

744 

732 

711 

083 

049 

021 

30... 

518 

540 

572 

()02 

027 

034 

035 

041 

Date.  EEMARKS. 

June  21.  Clear;  changeable;  wind  S.  E. 

"  22.  Changeable;  wind  S.  E. 

"  23.  Clear;  wind  S.  E. 

"  24.  Changeable;  sprinkle  of  rain;  wind  S. 

"  25.  Cloudy ;  wind  S.  E. 

"  26.  Cloudy;  sprinkle  of  rain  at  23A. 

"  27.  Cloudy;  wind  W. 

"  28.  Clear;  wind  W. 

"  29.  Clear;  wind  IST. 

"  30.  Clear;  brisk  wind  S. 


Meteoroloqwal  Observations. 
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TYPO-BAROGRAPH. 

July,  1867. 

Date. 

Oh. 

l/t. 

2A. 

.3/i. 

4/i. 

oh. 

6/i. 

Vi. 

1... 

2... 

25)!  744 

""738 

' *  *722 

"'717 

'"712 

'"764 

""697 

"692 

8... 
4... 
5... 

29.705 

698 

687 

674 

664 

654 

648 

642 

29.772 

'"762 

* ' *752 

'"743 

""747 

"744 

"'745 

"""746 

6... 

29.646 

606 

564 

551 

516 

512 

512 

513 

7... 
8... 
9... 

29.641 

636 

649 

649 

689 

639 

642 

650 

29! 755 

***77i 

""756 

"'787 

"'723 

""719 

"'"718 

'"774 

10... 

29.983 

899 

895 

883 

871 

871 

864 

868 

11... 

29.761 

768 

742 

718 

701 

691 

679 

676 

12... 

29.677 

677 

677 

674 

674 

667 

678 

695 

13... 

29.953 

960 

962 

962 

9()2 

964 

964 

988 

14... 

30.136 

128 

118 

106 

103 

094 

088 

088 

15... 

30.012 

997 

981 

960 

985 

916 

906 

898 

16... 

29.822 

822 

821 

802 

786 

778 

778 

785  i 

17... 

29.888 

872 

872 

866 

864 

854 

854 

854 

18... 

29.884 

864 

868 

871 

871 

872 

875 

884 

19... 

29.841 

813 

803 

788 

797 

804 

804 

804 

20... 
21... 
22... 

29.743 

725 

708 

696 

693 

685 

676 

668 





28... 

29 '.735 

'"781 

"*727 

'"721 

'"716 

716 

"    '726 

*726 

24... 

29.695 

683 

657 

688 

624 

617 

617 

615  1 

25... 

29.599 

614 

6^2 

618 

618 

610 

604 

604 

26... 

29.616 

607 

604 

602 

602 

602 

610 

683 

27... 

29.792 

779 

769 

766 

759 

754 

752 

754 

28... 

29.650 

632 

606 

589 

567 

551 

546 

544 

29... 

29.561 

575 

585 

599 

621 

638 

({68 

676 

80. . . 

29.897 

887 

881 

875 

876 

876 

900 

915 

81... 

30.040 

009 

003 

992 

980 

968 

968 

969 

Date.                                                  REMARKS. 

July  1.  Changeable;  wind  E. 

"      2.  Clear ;  wind  S. 

^ 

"      3.  Clear;  wind  S. 

"      4.  Showers  of  rain ;  fall  of  water  0'^G 

0  ;  wine 

1  N. 

"      5.  Rain;  fall  of  water  0"\20;  wind  S. 

"      6.  Rain  ;  changeable ;  fall  of  water  0^" 

.80;  wii 

id  W. 

1 

"       V.  Changeable ;  wind  W. 

"      8.   Cloudy  ;  wind  S.  E. 

"      9.  Rain  ;  fall  of  water  2*".00 ;  wind  IST. 

W. 

"    10.  Changeable;  wind  S.  E. 

"    11.  Cloudy;  rain;  fall  of  water  0'".45  ; 

wind  W 

■ 
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'                               TYPO-BAROGRAPH. 

July,  1807. 

Datb. 

Sh. 

9A. 

iOh. 

nh. 

m. 

ISA. 

"732 

047 

""7i5 
557 
727 

'820 
804 
(588 
798 
079 
078 
885 
829 
911 
890 
791 
571 

"'748 
001 
004 
727 
754 
514 
787 
015 
975 

14A. 

' * '726 
640 

"769 
502 
735 

" ' "832 
861 
081 
803 
083 
078 
857 

a35 

910 
878 
789 
532 

' ' '743 
GOO 
601 
744 
747 
534 
791 
028 
970 

1M. 

715 
633 

' " '708 
577 
751 

'  *  'm 

800 
668 
815 
087 
077 
835 
842 
908 
873 
781 
526 

""743 
600 
585 
745 
740 
548 
795 
040 
959 

1... 

2... 

3... 

4... 
•5... 

0... 

7... 

8... 

9... 
10... 
11... 
13... 
13... 
14... 
15... 
10... 
17... 
18... 
19... 
20... 
21... 
23... 
33... 
34... 
35... 
30... 
37... 
38... 
39... 
30... 
31... 

043 

"*748 
530 
601 

""709 
805 
077 
737 
007 
084 
893 
795 
881 
880 
804 
055 

'■'720 
015 
009 
050 
755 
548 
717 
954 
970 

***7i3 
047 

'756 
538 
683 

*  *  *77f> 

873 
680 
753 
032 
080 
892 
809 
909 
890 
807 
045 

' ' *75i 
014 
017 
070 
700 
545 
744 
981 
974 

**7i7 
050 

* ' "747 
549 
093 

" * '793 

885 
087 
704 
043 
080 
891 
807 
911 
898 
807 
028 

'"751 
014 
017 
084 
759 
524 
758 
000 
970 

' '  720 
050 

* ' *744 
549 
705 

'"802 

887 
701 
778 
051 
080 
889 
814 
910 
899 
807 
009 

"751 
003 
017 
705 
750 
512 
770 

on 

980 

'"730 

050 

"735 
547 

712 

""mo 

871 
093 
79S 
007 
079 
887 
823 
914 
897 
805 
590 



'"'751 
001 
012 
714 

758 
519 
782 
010 
981 

Date.                                                         REMARKS. 

July  12.  Changeable;  wind  N. 
"       13.  Clear;  wind  W. 
"      14.  Clear;  wind  N.  W. 
"       15.  Changeable;  sprinkle  of  rain  ;  wind  S. 
"      16.  Changeable;  wind  W. 
"       17.  Cloudy;  sprinkle  of  rain;  wind  N.  W. 
"      18.  Changeable;  sprinkle  of  rain;  wind  N.  W. 
"      19.  Rain;  fall  of  water  0'".40;  wind  N". 
"      20.  Sprinkle  of  rain;  cloudy;  wind  N; 
"      21.  Changeable;  wind  N. 
"      22.  Changeable ;  wind  N.  W. 

Meteorological  OssERVArroNS. 
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TYPO-BAROGRAPH. 

July,  1867. 

Date. 

16/i. 

Wi. 

187/.. 

Wi. 

20/i. 

21A. 

Wi. 

2.37*. 

1... 
2. 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 

' " '725 

628 

"'765 

586 

771 

' ' '850 
860 
652 
846 
099 
075 
834 
860 
918 
871 
779 
528 

""748 
600 
585 
750 
745 
564 
814 
048 
946 

"729 
626 

""699 

598 
791 

""853 
849 
648 
872 
118 
078 
883 
876 
911 
871 
778 
581 

""748 
611 
585 
766 
745 
584 
881 
054 
951 

' ' '743 
626 

'693 
681 

806 

" ' '893 

848 
048 
898 
208 
078 
833 
892 
910 
871 
777 
534 

""748 
618 
585 
787 
746 
587 
859 
00(> 
900 

*740 
020 

'"697 
642 

880 

"*928 

836 
647 
918 
210 
078 
827 
900 
925 
871 
776 
587 

""757 
626 
585 
805 
748 
591 
881 
090 
960 

■"736 
625 

"'693 
655 
831 

"'935 

827 
661 
927 
196 
073 
827 
904 
910 
871 
776 
540 

""754 
626 

585 
807 
785 
589 
898 
096 
960 

'"718 
617 

"'674 
657 

845 

"*949 

808 
677 
987 
181 
066 
823 
906 
910 
871 
775 
548 

*749 
626 
612 

807 
731 
587 
901 
091 
954 

"""716 
604 

"'674 
655 

848 

* ' '958 
794 
678 
944 
167 
052 
828 
902 
908 
861 
771 
546 

"'729 
623 
621 

809 
708 
589 
905 
075 
989 

""710 
594 

.""672 
656 

841 

" '  "949 

782 
680 
952 
152 
029 
822 
894 
890 
854 
748 
547 

■""718 
615 
628 
812 
677 
577 
905 
055 
922 

Date.                                                      REMARKS. 

July  23.  Clear. 
"      24.  Clear ;  very  warm. 
"       25.  Very  warm;  showers  of  rain;  fall  of  water  rM3;  wind 

N.  W. 
"      26.  Changeable;  wind  S.  E. 
"      27.  Cloudy;  wind  S. 
"      28.  Changeable;  shower  to  the  north;  wind  S.,  changed  to 

W.  at  28^. 
"      20.  Changeable;  wind  W. 
"      80.  Changeable ;  wind  S. 
"      81.  Changeable;  wind  S. 

(JO 


Metborolooical  Observations. 


TYPO-BAROGKAPH. 

August,  1867. 

Date. 

OA. 

\h. 

m. 

8A. 

Ah. 

bh. 

fiA. 

7A. 

1... 
2... 
3... 

29.892 

878 

859 

838 

821 

816 

806 

805 

291816 

* ' '803 

'805 

' ' '805 

' '  '80.5 

' ' '805 

"*868 

'"824 

4... 

29.995 

995 

979 

971 

958 

954 

951 

951 

5... 

29.982 

975 

961 

956 

954 

943 

940 

940 

6... 

29.974 

9()5 

961 

946 

938 

929 

929 

939 

7... 

29.963 

953 

939 

923 

907 

898 

898 

903 

8... 

29.937 

917 

902 

882 

8(54 

854 

854 

867 

9... 

29.899 

893 

881 

860 

858 

847 

847 

847 

10... 

29.819 

814 

814 

808 

808 

808 

808 

826 

11... 

29.967 

934 

917 

904 

885 

881 

877 

886 

12... 

29.840 

818 

801 

779 

751 

738 

727 

721 

13... 

29.578 

589 

577 

575 

567 

556 

569 

569 

14... 

29.720 

723 

723 

723 

719 

719 

703 

730 

15... 

29.892 

880 

880 

809 

86!) 

867 

867 

867 

16... 

29.652 

641 

594 

563 

557 

540 

542 

537 

17... 

29.478 

469 

466 

465 

465 

470 

479 

495 

18... 

29.604 

597 

603 

590 

580 

579 

586 

658 

19... 

29.712 

704 

714 

714 

715 

713 

720 

726 

20... 

29.837 

836 

836 

836 

836 

798 

793 

782 

21... 

29.797 

806 

791 

779 

769 

751 

741 

742 

22... 

29.775 

772 

773 

774 

770 

770 

766 

761 

23... 

29.674 

667 

^  657 

640 

635 

627 

620 

619 

24... 

29.615 

603 

597 

617 

617 

623 

626 

639 

25... 

29.896 

896 

889 

880 

869 

874 

884 

890 

26... 

29.977 

950 

930 

921 

915 

904 

901 

901 

27... 

29.884 

857 

833 

808 

797 

791 

779 

779 

28... 

29.626 

611 

595 

575 

566 

566 

553 

560 

29... 

29.641 

632 

622 

621 

616 

616 

614 

629 

30... 

29.812 

825 

819 

836 

862 

883 

899 

925 

31... 

30.003 

985 

959 

926 

897 

883 

866 

860 

D/ 

TE.                                                       REMARKS. 

Aug. 

1,  Cloudy;  rain;  fall  of  water  l'".70 

;  wind  * 

5. 

a 

2.  Cloudy ;  rain  ;  fall  of  water  0*".40 

;  wind  ' 

NT. 

u 

3.  Shower  of  rain;  clear;  fall  of  wnt 

or  0»".2( 

;  wind 

w. 

u 

4.  Clear;  wind  W. 

u 

5.  Clear ;  changeable  at  1 8/?./  wind  ^ 

5. 

ii 

6.  Changeable ;  wind  S. 

« 

u 

7.  Changeable ;  wind  S. 

a 

8.  Changeable ;  wind  S. 

(( 

9.  Changeable  ;  heavy  shower  about 
der  and  lightning ;  wind  W. 

21  A.,  wi 

th  niuel 

thiiu- 

!        << 

10.  Clear;  wind  N". 

Meteorologica l  Obser  vations. 
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TYPO-BAEOGRAPH. 

August,  1867. 

Date. 

8A. 

9A. 

lOA. 

11/i. 

Wi. 

13A. 

14A. 

Voh. 

1... 
2... 
3... 

798 

803 

803 

803 

773 

754 

740 

732 

■ ' *844 

*  *  *864 

" ' *877 

' ' "890 

'"'966 

*9i4 

"*923 

"934 

4... 

957 

963 

963 

964 

966 

966 

966 

972 

5... 

948 

951 

953 

953 

954 

955 

956 

957 

6... 

950 

957 

962 

964 

967 

967 

964 

964 

7  .. 

911 

922 

926 

927 

931 

931 

931 

931 

8... 

874 

892 

892 

893 

897 

892 

890 

892 

9... 

851 

864 

864 

864 

852 

844 

841 

839 

10... 

845 

877 

878 

.884 

889 

895 

896 

899 

11... 

898 

902 

903 

904 

911 

909 

904 

904 

13... 

711 

711 

707 

694 

690 

680 

676 

676 

13... 

600 

617 

618 

619 

620 

626 

619 

621 

14... 

758 

788 

802 

804 

817 

819 

820 

820 

15... 

867 

867 

867 

865 

859 

844 

831 

824 

16... 

542 

547 

541 

529 

515 

508 

505 

491 

17... 

511 

541 

555 

558 

572 

581 

580 

572 

18... 

615 

709 

706 

677 

703 

730 

689 

689 

19... 

731 

740 

765 

783 

800 

808 

807 

816 

20... 

782 

783 

807 

800 

805 

808 

808 

791 

21... 

751 

756 

756 

772 

773 

769 

769 

766 

22 

762 

767 

767 

760 

756 

750 

730 

725 

23!'.! 

639 

646 

646 

642 

642 

634 

626 

636 

24  .. 

677 

686 

696 

705 

714 

717 

725 

740 

25.. 

896 

907 

924 

931 

933 

936 

937 

939 

26... 

921 

924 

932 

923 

921 

919 

919 

917 

27... 

793 

793 

793 

791 

784 

769 

760 

751 

28... 

569 

570 

569 

565 

563 

558 

553 

556 

29... 

651 

662 

657 

657 

661 

668 

687 

700 

30... 

961 

968 

003 

019 

021 

031 

032 

032 

31... 

863 

866 

853 

840 

826 

808 

783 

770 

D 

ATE.                                                      KEMARKS. 

Aug 

.11.  Clear;  wind  S. 

u 

12.  Changeable;  brisk  wind  S. 

u 

13.  Cloudy ;  showery ;  fall  of  water  1 

^".00. 

u 

14.  Showers  of  rain;  fall  of  water  0"\ 

70 ;  wii 

dN. 

u 

15.  Rain;  fall  of  Avater  2iM0;  wind  J 

^.  E. 

u 

16.  Rain;  cloudy;  fall  of  water  0^".5C 

;  wind 

N.  W. 

u 

1 7.  Rain  ;  changeable  ;  wind  S. 

u 

18.  Thunder   showers;    changeable; 
wind  S.  E. 

fall    of 

water 

0*".30; 

u 

19.  Changeable. 

u 

20.  Changeable ;  wind  S.  E. 
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TYPO-BAROGRAPII. 
August.  1867. 


Datk. 

16A. 

1... 

720 

3... 

3... 

947 

4... 

979 

5... 

958 

6... 

970 

7... 

931 

8... 

894 

9... 

839 

10... 

907 

11... 

904 

12... 

607 

13... 

642 

14... 

827 

15... 

810 

16... 

491 

17... 

585 

18... 

671 

19... 

819 

20... 

791 

21... 

765 

22... 

719 

23... 

637 

24... 

758 

25... 

940 

26... 

914 

27.. 

734 

28... 

548 

29... 

702 

30.. 

032 

31... 

759 

Ylh. 


721 

'966 
994 
959 
976 
939 
899 
837 
918 
904 
667 
646 
845 
804 
491 
605 
687 
824 
791 
767 
715 
632 
782 
947 
920 
730 
564 
728 
032 
728 


18^. 


721 

*98.i 
005 
969 
977 
943 
902 
8557 
931 
906 
661 
659 
85(5 
787 
491 
605 
684 
842 
831 
777 
716 
643 
782 
963 
928 
718 
581 
742 
032 
728 


19/4. 

20A. 

21A. 

22A. 

717 

713 

715 

713 

* '  999 

006 

009 

*  oio 

Oil 

012 

012 

004 

975 

OHO 

980 

977 

9S() 

9H9 

9H5 

980 

957 

95S 

<)58 

94(5 

911 

912 

910 

910 

837 

837 

828 

823 

956 

9()7 

9()8 

975 

912 

909 

900 

882 

651 

631 

619 

613 

6(;9 

687 

699 

708 

860 

879 

888 

893 

787 

748 

744 

711 

494 

497 

500 

502 

633 

(520 

614 

622 

702 

704 

703 

702 

842 

841 

840 

839 

832 

832 

819 

824 

784 

783 

795 

787 

710 

699 

697 

691 

643 

637 

641 

639 

839 

856 

880 

894 

965 

977 

008 

008 

935 

928 

921 

917 

705 

'692 

682 

675 

595 

618 

634 

646 

750 

76(5 

776 

806 

035 

043 

054 

057 

722 

702 

695 

689 

38A. 


708 

004 
999 
979 
974 
943 
908 
809 
976 
870 
596 
719 
893 
676 
496 
618 
702 
838 
807 
779 
684 
621 
895 
993 
901 
6.58 
647 
810 
029 
668 


Date.  REMARKS. 

Aug.  21.  Changeable;  wind  N.  W. 

"      22.  Kain;  fall  of  water  0*".10;  wind  N.  W. 

"      23.  Changealde  ;  wind  S. 

"      24.  Shower  at  2h.  50m. ;  fall  of  water  0*°.50;  wind  W. 

"      25.  Clear ;  wind  S. 

"      26.  Clear;  wind  S. 

"      27.  Changeable;  wind  S.  E. 

"      28.  Cloudy ;   rain  at  lOA.;  fall  of  water  0*°.05 ;  Avind  W. 

"      29.  Changeable ;  wind  W. 

"      30.  Clear ;  wind  S. 

"     31.  Cloudy;  wind  N.  W. 


MeTEOKOLOGWAL    ObSEB VATIONS. 
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TYPO-BAROGRAPH. 

September,  1867. 

Date. 

OA. 

\h. 

%h. 

3/i. 

4A. 

5A. 

6/i. 

u. 

1... 

29.654 

640 

623 

608 

599 

600 

612 

620 

2... 

29.936 

935 

929 

925 

925 

920 

920 

927 

3... 

29.940 

897 

887 

880 

872 

860 

844 

858 

4... 

29.855 

850 

843 

832 

825 

831, 

831 

847 

5... 

29.868 

847 

835 

818 

822 

822 

821 

829 

6... 

29.794 

777 

775 

733 

725 

724 

727 

742 

7... 

30.040 

042 

041 

043 

043 

048 

066 

088 

8... 

30.222 

174 

161 

150 

131 

129 

122 

118 

9... 

29.939 

920 

879 

852 

828 

818 

809 

810 

10... 

29.750 

751 

742 

743 

743 

744 

774 

803 

11... 

29.983 

966 

952 

931 

922 

916 

911 

912 

13... 

29.843 

828 

805 

790 

778 

772 

769 

771 

13... 

29.619 

575 

556 

545 

539 

541 

549 

598 

14... 

30.051 

059 

055 

047 

060 

074 

098 

122 

15... 

30.250 

231 

209 

195 

184 

176 

169 

165 

IG... 
17... 
18... 

30.085 

071 

065 

034 

015 

007 

001 

013 

36!6i6 

""995 

""969 

"947 

"926 

"922 

"'922 

9i8 

19... 

29.973 

955 

947 

947 

947 

947 

947 

953 

20... 

29.839 

830 

796 

768 

739 

732 

727 

751 

21... 

29.996 

977 

965 

949 

942 

940 

940 

944 

22... 

29.903 

863 

853 

837 

819 

817 

815 

•  812 

23... 

30.201 

185 

185 

182 

180 

180 

190 

208 

24... 
25... 
26... 

30.215 

185 

153 

128 

105 

083 

073 

063 

29.916 

'"881 

""867 

858 

" ' "858 

" * '865 

""871 

""882 

27... 

29.860 

849 

838 

814 

799 

793 

793 

814 

28... 

29.809 

790 

776 

753 

745 

741 

741 

738 

29... 

29.551 

532 

507 

491 

473 

473 

472 

516 

30... 

29.775 

753 

760 

763 

781 

789 

813 

830 

DAT 

B.                                                          REMARKS. 

Sept. 

1.  Cloudy  ;  wind  N.  W. 

u 

2.  Chaiigejiblc ;  fall  of  water  0'".20  ; 

wind  a 

u 

3.  Changeable ;  shower  of  rain ;  fall 
N.  W. 

of  watt 

.r  0»".40 

,  wind 

ii 

4.  Changeal)le;  wind  N. 

u 

5.  Changeable ;  wind  S. 

u 

6.  Cloudy ;  shower  of  rain ;  thunder 
water  Oi'^.45  ;  wind  N. 

and  lig 

htning ; 

fall  of 

u 

7.  Changeable;  wind  N. 

" 

8.  Changeable;  wind  S. 

(( 

9.  Cloudy ;  sprinkle  of  rain ;  wind  I^ 

.  W. 

1 

10.  Cloudy  to  8A.;  clear;  wind  N.  W 
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TYPO-BAROGRAPH. 

September,  1867. 

Datb. 

8A. 

9A. 

lOA. 

Uh. 

m. 

13A. 

14A. 

i&/(. 

1... 

650 

670 

688 

702 

723 

746 

771 

798 

2... 

932 

935 

937 

938 

938 

939 

939 

939 

3... 

861 

865 

858 

858 

84(} 

835 

835 

8;w 

4... 

858 

864 

869 

863 

883 

877 

876 

868 

5... 

832 

832 

816 

818 

829 

821 

812 

812 

6... 

778 

784 

793 

802 

808 

820 

824 

841 

7... 

120 

130 

141 

155 

147 

157 

155 

153 

8... 

121 

121 

121 

118 

111 

095 

075 

051 

9... 

803 

800 

790 

769 

769 

757 

735 

712 

10... 

834 

846 

861 

876 

877 

882 

886 

898 

11... 

916 

913 

911 

912 

910 

910 

906 

889 

12... 

778 

785 

793 

785 

785 

789 

769 

750 

13  .. 

622 

615 

653 

671 

698 

731 

758 

785 

U... 

144 

161 

177 

186 

195 

199 

212 

216 

15  . . 

163 

171 

171 

172 

167 

159 

152 

144 

16... 

!  17... 
18... 

013 

Oil 

009 

009 

Oil 

014 

015 

016 

'"918 

'"9i8 

' ' '922 

* ' '926 

"930 

*"934 

' ' *938 

' ' *942 

19... 

957 

958 

958  1        945 

937 

936 

927 

920 

20... 

790 

815 

829 

846 

853 

871 

896 

897 

21... 

955 

966 

966 

955 

946 

946 

941 

938 

22... 

812 

821 

821 

821 

839 

892 

927 

966 

23... 

200 

243 

2(55 

268 

269 

275 

275 

272 

24... 
25... 
26... 

052 

039 

018 

008 

985 

965 

922 

892 

"*896 

' ' '901 

' * '969 

' ' '895 

' ' '885 

881 

"'88i 

879 

27... 

818 

824 

824 

816 

830 

833 

8;:J1 

830 

28... 

744 

743 

74;j 

737 

732 

717 

700 

(MSO 

29... 

556 

621 

659 

672 

(>76 

671 

683 

(i95 

30... 

852 

858 

808 

858 

860 

861 

861 

861 

1 

Date.                                                        REMARKS. 

Sept.  11.  Clear;  wind  S.  E. 

"      12.  Changeable;  wind  S. 

"      13.  Shower    of   rain  at  6h.;    clear;    fall    of 

water 

O'MO; 

wind  N. 

"      14.  Clear;  wind  S. 

"      15.  Clear  to  14A.;  cloudy;  wind  S.  E. 

"      16.  Changeable;  wind  S. 

"      17.  Cloudy;  wind  S. 

"      18.  Cloudy;  shower  of  rain;   fall  of  water  0*" 

.25;  wii 

id  N. 

"      19.  Changeable;  wind  S. 

"      20.  Clear;  rain;  clear;  fall  of  water  O'".  10;  v 

rind  N. 

W. 

21.   Ch 

angeabh 

3;  clear 

from  d/i 

./  wind 

s. 

Meteorological  Obser vations. 
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TYPO-BAROGfRAPH. 

September,  1867. 


Date. 

\m. 

Wi. 

]8/i. 

107i. 

207<. 

21/i. 

22/t. 

23  A. 

1... 

818 

854 

888 

898 

910 

922 

925 

927 

2 

989 

989 

941 

948 

958 

962 

956 

945 

a... 

854 

861 

867 

860 

862 

870 

8(>5 

865 

4..  . 

806 

866 

866 

899 

900 

896 

898 

898 

5... 

806 

805 

805 

815 

818 

808 

811 

800 

0... 

857 

896 

987 

964 

988 

008 

025 

mo 

7... 

155 

156 

170 

198 

212 

220 

221 

218 

8... 

088 

041 

045 

048 

045 

044 

002 

1)()7 

y... 

692 

692 

698 

700 

715 

718 

788 

744 

10... 

928 

944 

964 

.  984 

998 

998 

987 

9F8 

11... 

890 

890 

890 

889 

891 

884 

882 

852 

13... 

747 

755 

744 

781 

718 

695 

688 

6S{3 

18... 

840 

882 

928 

940 

977 

001 

029 

018 

14... 

288 

244 

254 

274 

288 

276 

275 

272 

15... 

189 

185 

140 

141 

184 

127 

116 

099 

1()... 

020 

025 

027 

027 

046 

045 

042 

081 

17... 



18... 

94(> 

950 

955 

9(50 

964 

974 

978 

977 

19... 

918 

916 

916 

916 

908 

894 

879 

859 

20... 

918 

945 

972 

989 

005 

007 

008 

007 

21... 

980 

988 

940 

948 

947 

947 

988 

922 

22... 

007 

048 

088 

181 

168 

191 

208 

201 

2:5... 

272 

272 

2S0 

277 

29;] 

288 

266 

246 

%- 

865 

888 

810 

787 

760 

748 

722 

708 

26... 

886 

'"897 

'"'904 

" * "908 

""911 

"*912 

906 

!  95 

27... 

825 

880 

887 

854 

858 

858 

845 

;•  '>7 

28... 

672 

658 

641 

688 

688 

680 

612 

578 

29... 

707 

719 

781 

745 

759 

778 

787 

^8;; 

80... 

861 

867 

868 

868 

868 

868 

850 

819 

T). 

\TE. 

REMARI 

[S. 

Sept.  22.  Changeable  to   llA.y    rain;    clear;    lall  of  water  0'". 05  ; 

wind  N. 
"      28.  Clear;  wind  S.  E. 
"      24.  Clear  to  lOA.y    cloudy  ;  rain  ;    fall  of  water  0"\20  ;  wind 

S.  E. 
"      25.  llain  to  2//.;  cloudy;  fall  of  water  0^".05  ;  Avind  N.  W. 
"      26.   Changeable  ;  wind  N. 
"      27.  Clear;  wind  S. 
"      28.   Clear;  wind  S. 
"      29.  Changeable;    high  wind  and  shower  of  i-ain  from  \V. ; 

fall  of  water  O^MO. 
"      30.  Clear  and  cold  ;  wind  N. 
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MKTEOiiOLoaiCAL  Odser  va  tions. 


TYPO-BAKOGRAPII. 

October,  1867. 

Datb. 

OA. 

\h. 

2/t. 

3A. 

Ml. 

5/t. 

Hh. 

1h. 

1... 

39.799 

744 

713 

696 

685 

683 

683 

682 

3... 

39.474 

480 

403 

413 

393 

393 

398 

404 

3... 

39.088 

()88 

70(5 

739 

703 

730 

738 

777 

4... 

30.043 

004 

995 

986 

998 

Oil 

033 

034 

o. .  . 
«... 

31)!  930 

*  *  *935 

" *  *930 

' ' '941 

' ' *965 

'"003 

"oio 

048 

7... 

30.189 

174 

178 

171 

105 

165 

181 

191 

8... 

30.190 

154 

131 

107 

091 

075 

067 

(M)3 

9... 

39.840 

807 

787 

759 

731 

695 

664 

638 

10... 
11... 
13... 

39.477 

450 

434 

433 

414 

413 

418 

431 

39! 573 

*"5(")8 

*  569 

"573 

' '  '564 

' ' '579 

" ' '596 

"'599 

13... 

39.733 

730 

710 

708 

708 

710 

715 

736 

14... 

39.813 

788 

778 

773 

766 

773 

774 

788 

15... 

39.747 

739 

733 

740 

743 

763 

784 

813 

lO... 

30.041 

019 

007 

990 

989 

988 

997 

997 

17... 

39.914 

890 

857 

833 

794 

783 

786 

785 

18... 

39.703 

693 

673 

650 

653 

654 

6i54 

677 

19... 

39.858 

851 

843 

840 

836 

839 

844 

863 

30... 

30.048 

038 

033 

017 

Oil 

017 

019 

039 

31... 

30.051 

994 

987 

973 

963 

969 

961 

973 

33... 

39.778 

731 

708 

715 

749 

788 

830 

846 

33... 

30.144 

091 

079 

079 

094 

109 

134 

153 

34... 

30.333 

385 

301 

343 

337 

335 

337 

343 

35... 

30.381 

337 

318 

300 

184 

179 

181 

184 

3()... 

30.158 

133 

110 

104 

096 

093 

100 

103 

37... 

30.194 

178 

159 

151 

151 

144 

150 

159 

38... 

30.108 

139 

133 

117 

113 

101 

098 

089 

39... 

39.830 

700 

743 

709 

704 

674 

657 

04.5 

30... 

39.543 

531 

504 

500 

515 

517 

536 

547 

31... 

39.583 

575 

507 

574 

588 

616 

636 

636 

DAT 

E.                                                       REMARKS. 

Oct. 

1.  Changeable ;  wind  S. 

(( 

2.  Cloudy ;  wind  W. 

(( 

3.  Changeable ;  wind  S. 

u 

4.  Cloudy;  rain;  fall  of  water  0'".80;  wind  & 

;.  E. 

u 

5.  Rain;  fall  of  water  0'°.70;  wind  N.  W. 

u 

6.  Changeable;  clear  from  8/i.;  wind  N". 

(.(. 

7.  Clear ;  wind  S. 

u 

8.  Changeable ;  wind  S.  E. 

u 

9.  Cloudy;  sprinkle  of  rain  at  14A.y  wind  S.  . 

K. 

(( 

10.  Cloudy;  showers  of  rain;  fall  of  water  0*° 

.30. 

(( 

11.  Rain;  fall  of  water  O^MO;  wind  N. 

Meteorological  Observations. 
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TYPO  -BAROGRAPH. 

October,  1867. 


Date. 

8A. 

m. 

lOh. 

Wh. 

12/^. 

13A. 

Uh. 

15A. 

1... 

682 

682 

682 

682 

676 

672 

657 

640 

2... 

408 

410 

411 

416 

419 

431 

447 

468 

8... 

800 

825 

889 

862 

865 

888 

898 

908 

4... 
5... 
6... 

004 

009 

008 

001 

001 

004 

991 

968 

" ' '070 

'"677 

*  * '679 

* ' '080 

' ' '68i 

' ' *097 

'"102 

""163 

7... 

202 

215 

222 

238 

240 

242 

24() 

247 

8... 

062 

062 

061 

087 

031 

018 

006 

996 

9... 

607 

605 

591 

578 

564 

543 

543 

529 

10... 
11... 
13... 

419 

430 

440 

447 

445 

448 

449 

446 

"*664 

* ' "615 

'**626 

'"621 

"629 

'"(HI 

'"648 

'"658 

13... 

750 

767 

767 

768 

759 

764 

765 

771 

14. . . 

789 

804 

806 

811 

814 

814 

810 

812 

15... 

831 

848 

831 

856 

872 

900 

932 

942 

16... 

999 

000 

992 

991 

990 

991 

987 

987 

17... 

776 

761 

758 

742 

739 

728 

709 

702 

18... 

686 

691 

709 

720 

721 

723 

785 

749 

19... 

881 

898 

928 

922 

939 

948 

959 

967 

20... 

054 

066 

069 

070 

068 

072 

074 

072 

21... 

975 

972 

972 

968 

952 

943 

929 

902 

22... 

867 

875 

882 

894 

910 

927 

941 

956 

28... 

168 

170 

288 

256 

259 

268 

277 

286 

24... 

255 

257 

261 

270 

269 

270 

271 

275 

25 . . . 

184 

184 

184 

179 

178 

175 

172 

170 

26... 

104 

112 

121 

127 

141 

145 

153 

156 

27... 

162 

177 

179 

178 

184 

193 

190 

195 

28... 

080 

069 

055 

087 

028 

012 

004 

994 

29... 

627 

607 

586 

565 

575 

568 

566 

571 

80. . . 

550 

584 

525 

527 

544 

525 

522 

514 

31... 

718 

1 

788 

784 

784 

789 

808 

823 

888 

Date.  REMARKS. 

Oct.  12.  Changeable;  wind  N. 

"  13.  Changeable;  wind  W. 

"  14.  Changeable;  wind  S.  E. 

"  15.  Sprinkle  of  rain;  changeable;  wind  S.  E. 

"  16.  Changeable;  wind  S.  E. 

"  1 7.  Changeable ;  wind  S. 

"  18.  Clear;  wind  S. 

"  19.  Clear;  hazy;  wind  S. 

"  20.  Changeable ;  wind  S.  E. 

"  21.  Cloudy;  wind  S. 
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Meteorological  Ouser va  tjons. 


TYPO-BAliOGRAPII. 

October,  1807. 


Datk. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 

10.. 

11.. 

!  13.. 

'  i:J.. 

i  14.. 

I  15.. 

I  1«.. 

i  17.. 

18.. 

I  19.. 

I  20.. 

21.. 

;  22.. 

,  28.. 

I  24.. 

I  25.. 

:  2'i.. 

I  27.. 

1  28.. 

I  2:).. 

30.. 
31.. 


16A. 


625 
492 
914 
937 

'lis 

244 
993 
519 
442 

"672 

775 
805 
900 
985 
702 
757 
981 
073 
896 
982 
295 
279 
178 
170 
198 
950 
572 
523 
854 


llh. 


625 
510 
914 
905 

'121 
244 

987 
519 

448 

'o85 

783 
798 
988 
98!) 
708 
772 
002 
073 
890 
019 
304 
295 
180 
182 
198 
941 
508 
534 
871 


18/i. 


613 

540 
900 
873 

'150 
247 
982 
510 
402 

'701 
791 
791 
014 
9S8 
710 
793 
019 
073 
883 
042 
312 
301 
183 
197 
210 
934 
568 
529 
885 


\m. 


20A. 


Oil 

501 
985 
859 


100 
257 
970 
505 
476 

'727 
809 
784 
032 
989 
718 
816 
037 
076 
800 
082 
320 
312 
191 
217 
224 
932 
509 
547 
911 


604 

588 
010 
803 

173 
201 
953 
503 
508 

"739 
810 
777 
058 
983 
739 
838 
003 
080 
871 
121 
329 
328 
198 
235 
240 
934 
509 
504 
933 


21A. 

Wi. 

573 

533 

013 

($38 

020 

041 

791 

758 

**'i8i 

"  180 

204 

248 

930 

89() 

501 

488 

508 

518 

"749 

"751 

817 

827 

770 

763 

065 

009 

972 

954 

739 

722 

800 

880 

070 

070 

095 

083 

857 

829 

130 

142 

338 

346 

328 

319 

200 

190 

235 

224 

238 

228 

920 

877 

570 

570 

581 

590 

924 

903 

1 

2SA. 

515 
663 
043 
750 

"192 
222 
869 
479 
519 

"743 

825 
755 
060 
932 

712  I 

873 

076 

073  ! 

808 

150  I 

348 

309 

184 

222 

198 

848 

560 

590 

879 


Date.  REMARKS. 

Oct.  22.  Rain;  fall  of  water  0"\20;  wind  N. 

"  23.  Changeable ;  wind  N.  W. 

"  24.  Clear;  hazy;  wind  S. 

"  25.  Changeable;  foggy  at  20A./  wind  S. 

"  26.  Clear;  foggy  at  18A.;  wind  S. 

"  27.  Clear  to  17/i./  changeable;  wind  S. 

"  28.  Hazy;  rain  at  18//./  fall  of  water  0'".30 ;  wind  X 

"  29.  Rain  to  2()A.;  fall  of  water  1*".30;  wind  X. 

"  30.  Sprinkle  of  rain;  elondy;  wind  N.  W. 

"  31.  Changeable;  wind  N. 


W. 


Meteorologica  l  OnsEj?  va  tioxs. 
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TYPO-BAROGRAPH. 

NOVEMKER,  1867. 


Date. 

Qh. 

\h. 

2h. 

3.. 

4/i. 

57i. 

m. 

7//. 

1... 

29.806 

762 

731 

698 

667 

645 

62;} 

,   587 

2... 

29.276 

256 

264 

305 

328 

369 

409 

449 

a... 

4... 
5... 

29.695 

657 

633 

597 

574 

544 

544 

534 

36! 100 

'  076 

'"oei 

'"654 

"'(336 

"'025 

'"629 

' ' '040 

«.. . 

30.032 

033 

034 

010 

031 

056 

065 

083 

7. . . 

30.183 

156 

115 

088 

080 

061 

057 

049 

8... 

29.852 

825 

825 

825 

825 

825 

825 

825 

9... 

29.708 

719 

712 

772 

765 

783 

785 

798 

10... 

29.836 

825 

820 

797 

819 

791 

818 

806 

11... 

29.820 

746 

717 

705 

683 

666 

667 

639 

12 

29.566 

429 

418 

431 

428 

415 

412 

406 

vd'.V. 







14... 

15... 
16... 
17... 

36! 029 

'■*972 

"993 

'"oil 

' ' '617 

'"621 

' * '025 

62;} 

29! 575 

'"567 

" * '487 

■"478 

' * '456 

"'433 

'"436 

' " '449 

18... 

29.752 

763 

754 

763 

779 

800 

826 

840 

19... 

29.993 

991 

999 

013 

022 

036 

055 

0()4 

20... 

29.915 

889 

880 

870 

856 

835 

821 

829 

21... 

30.091 

081 

080 

079 

094 

087 

103 

114 

22... 

30.045 

060 

059 

058 

058 

058 

05;} 

05;5 

28... 

29.989 

978 

969 

961 

958 

956 

966 

981 

24... 

30.027 

023 

009 

998 

995 

995 

006 

018 

25... 

30.955 

932 

917 

911 

905 

892 

892 

882 

26... 

29.668 

689 

706 

735 

783 

819 

849 

872 

27... 

29.990 

978 

953 

940 

933 

938 

926 

918 

28... 

29.830 

786 

790 

789 

800 

803 

808 

807 

29... 





30... 

29! 477 

* ' "479 

'""531 

'580 

""638 

""695 

""73;} 

'"789 

Date.  REMARKS. 

Nov.    1.  Changeable;  wind  S.  E. 

"        2.  Clear;  from  12A.  changeable;  wind  S. 

"        3.  Rain;  fall  of  water  0"\20;  Avind  \Y. 

"        4.  Changeable;  wind  W. 

"        5.  Changeable. 

"        6.  Clondy ;  wind  N.  W. 

"        7.  Clondy;  wind  S.  E. 

"        8.  Changeable ;  brisk  wind  S. 

9.  Clondy ;  wind  S.  E. 

"      10.  Rain;  fall  of  water  0'".10;  wind  S. 
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Meteoroloqical  Observations. 


TYPO-BAROGRAPH. 

November,  1867. 

Datk. 

8A. 

9A. 

m. 

\\h. 

12A. 

13A. 

14A. 

IM. 

1... 

2... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
1  28... 
29... 
30... 

571 
489 
502 

■ ' '031 
095 
030 
794 

801 
806 
630 
400 

* ' '662 

*  * '451 
854 
057 
836 
120 
053 
988 
012 
851 
879 
900 
841 

' ' "837 

579 
52(5 
479 

* ' '627 

106 
028 
812 
805 
800 
631 
397 

' ' '995 

' ' *478 
869 
048 
855 
116 
053 
985 
008 
834 
903 
892 
837 

""864 

546 
562 

448 

'"627 
123 

031 
811 
800 
787 
642 
402 

" ' *959 

""562 

871 
043 
852 
119 
053 
991 
007 
829 
911 
882 
841 

" * "892 

547 

582 
AU 

' " '627 
132 
021 

806 
801 
78.5 
650 
406 

* ' *939 

"527 
864 
047 
858 
121 
053 
992 
999 
814 
921 
876 
846 

'93! 

506 
612 
390 

'""956 
152 
010 

806 
801 
802 
681 
417 

*  * '963 

""'547 

864 
048 
860 
114 
019 
995 
996 
797 
934 
875 
837 

" " *939 

504 
640 
351 

* ' *95i 
159 
995 
792 

801 
817 
676 
422 

" " '878 

"  *  '.568 
857 
054 
857 
114 
016 
993 
997 
790 
955 
861 
821 

""977 

459 
656 
340 

* '  '96.5 
167 
979 
776 
814 
823 
665 
434 

*"*844 

" " '589 
856 
051 
860 
117 
009 
002 
999 
773 
967 
a')4 
808 

" " '629 

433  ! 
699  i 
326 

" ' '952 
179 
957 
773 
817 
827 
629 
441 

"796 

""610  1 
856  1 
046  ' 
890  ; 
115  1 
004  ' 
007 
994    ; 
748 
965 
849 
803 

""654 

Date.                                                      REMARKS. 

Nov.  11.  Cloudy;  rain  and  snow;  fall  of  water  0'".40. 
•   "      12.  Changeable;  wind  W. 

"      13.  Changeable;  wind  S. 

"      14.  Sprinkle  of  rain;  cloudy;  wind  N. 

"      15.  Cloudy;  wind  S.  E. 

"      16.  Cloudy;  wind  N.  W. 

"      1 7.  Sprinkle  of  snow ;  cold  ;  wind  W. 

"      18.  Changeable;  wind  W. 

"      19.  Changeable;  snow  at  22A.,*  wind  S. 

"      20.  Snow ;  fall  of  water  0'".05  ;  wind  N. 

Meteor  ol  o  gica  l  Obseb  va  twks. 


71 


TYPO-BAROGRAPH. 

November,  1867. 


Date. 

16/i. 

Wi. 

187^. 

Wi. 

20^. 

21A. 

Wi. 

1... 

419 

411 

400 

387 

373 

359 

345 

3... 

706 

745 

743 

757 

783 

804 

796 

3... 
4... 
5... 

331 

336 

343 

419 

468 

545 

583 

*958 

' '  '957 

'"'956 

" ' *967 

" '  'ou 

* " '639 

*  *  *63() 

6... 

183 

196 

199 

318 

337 

336 

319 

7... 

948 

940 

937 

938 

930 

938 

905 

8... 

773 

775 

774. 

770 

760 

743 

756 

9... 

835 

836 

843 

856 

883 

880 

880 

10... 

837 

856 

878 

898 

930 

915 

897 

11... 

637 

630 

606 

617 

609 

618 

601 

13... 

451 

456 

456 

456 

455 

456 

456 

13... 



14... 





15... 

' ■ '718 

' ' *657 

***638 

" " *593 

""566 

"*55i 

"'548 

16... 

17... 

"*63i 

"*653 

"*673 

"*694 

' * '715 

" " '735 

""'755 

18... 

856 

873 

907 

907 

907 

907 

965 

19... 

036 

033 

031 

018 

003 

993 

984 

30... 

915 

950 

983 

033 

056 

083 

090 

31... 

101 

099 

103 

103 

113 

106 

093 

33... 

001 

996 

994 

999 

004 

009 

013 

33... 

001 

013 

030 

031 

035 

037 

033 

34... 

990 

989 

989 

990 

993 

991 

984 

35... 

735 

710 

693 

693 

694 

695 

691 

36... 

994 

008 

034 

033 

033 

033 

034 

37... 

847 

839 

836 

834 

837 

850 

850 

38... 

800 

791 

791 

793 

764 

738 

738 

39... 



30... 

'"089 

'  *  095 

""119 

'■'153 

""191 

'"363 

■"313 

237i. 


339 
74() 
607 

oil 

197 

884 
733 
860 
866 
599 
453 


539 

767 

997 
954 
089 
077 
001 
053 
955 
(583 
017 
843 
704 

315 


Date.  REMARKS. 

Nov.  21.  Changeable;  wind  S. 

"      22.  Cloudy;  rain  at  l\h.;  fall  of  water  O'MO;   wind  W. 

"      23.  Clondy  ;  wind  S. 

"      24.  Cloudy  ;  wind  S. 

"      25.  Cloudy ;  drizzling  rain  ;  fall  of  water  0'".30  ;  wind  W. 

20.  Cloudy ;  wind  N.  E. 

27.  Cloudy;  rain  at  16A.;  fall  of  Avater  0'".20;  wind  N. 

28.  Cloudy ;  wind  S. 

29.  Cloudy;    rain;    squalls  of  snow;    fall    of  water   0'".40 
wind  W.,  very  brisk. 

30.  Changeable ;  wind  W. 
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Metko  noLoa  re  a  l  Odser  va  tions 


Date. 


8. 
9. 

10. 

11. 

12. 

18. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 
I  20. 
i  27. 
'  28. 

29. 

80. 

31. 


Vh. 


30.199 
29.873 
29.7«0 
29.087 
29.50<5 
29.051 
29.530 
29.702 
30.057 
29.548 
29.750 
29.945 
29.951 
30.120 
29.831 
29.525 

29.813 
30.302 
30.057 
30.249 
29.570 

30.024 

30.038 
29.723 
29.571 
29.728 
29.911 
30.227 
30.370 


TYPO-BAROGRAPH. 

Dkckmtjer,  1807. 


178 

842 
705 
(507 
572 
503 
520 
750 
040 
509 
734 
900 
952 
085 
810 
495 

840 
347 
023 
250 
500 

991 
009 
092 

510 
747 
913 
208 
341 


2A. 


158 

815 
734 
()47 
570 
511 
528 
708 
030 
589 
719 
883 
955 
0 


':  i 


Zh. 


139 

812 
720 
028 
001 
458 
54(5 
787 
025 
()20 
714 
807 
90(5 
083 


4h. 


6/t. 


128 

810 

701 

020 

({25  i 

400 

500 

817 

020 

047 

720 

831 

990 

082 


774 

708 

755 

480 

488 

497 

848 

'"804 

"*878 

347 

JJ59 

378 

982 

954 

943 

237 

235 

231 

455 

429 

429 

958 

914 

* ' *922 

019 

017 

904 

710 

727 

703 

405 

441 

407 

70() 

782 

79(; 

918 

925 

948 

200 

207 

218 

318 

312 

287 

149 

820 
070 
()2() 
049 
353 
555 
830 
Oil 
075 
744 
800 
010 
003 
739 
510 

912 
382 
933 
225 
382 

875 
949 

800 
381 
820 
977 
244 
270 


16G 

8:^0 
041 
018 
0()0 
314 
501 
848 
003 
710 
7(i4 
809 
021 
008 
705 
524  I 

940  ! 
385  I 
933  I 
222  ' 
34() 

850  ' 


7A. 


ICO 
S2(i 
(KX) 
(i22 
078 
284 
500 
852 
995 
720 
790 
881 
030 
OCm 
705 


982 
:i80 
933 

i:or 


914 

8..-;; 

839 

88;i 

373 

3(J8 

842 

805 

992 

023 

277 

32<; 

273 

2(59 

Pate. 

Dec.  1. 

"  2. 

"  3. 

"  4. 

"  5. 

"  0. 

"  7. 

"  8. 

"  0. 

"  10. 


REMARKS. 
Cloiuly  ;  snow  at  ISA.;  fall  of  water  0"M2;   wind  S.  E. 
Sprinkle  of  snow ;  wind  N.  W. 
Changeable  ;  wind  >»^.  W. 
Changeable ;  wind  W. 
Cloudy  ;  snow  at  lOA./  gale  from  S.  E. 
Cloudy;  rain  and  hail;   <inle  al  7A.  fi-oin  S. ;   at   10//.  ^a 
,     from  W. 

Snow  squalls;  wind  W. 
Changeable  ;  snow ;  gale  from  W. 
Changeable;  snow;  fall  of  water  ()'". 00 ;  wind  W. 
Changeable;  s])rinlclo  of  snow;  wind  S,  E. 


Meteor  ol  o  gical  Ob  see  va  tioks. 
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TYPO-BAROGRAPH. 

December,  18GT. 


Date.  REMARKS. 

I){>c.  11.  Cloudy;  cold;  liigh  wind  X. 

"  12.  Cloudy;  snow;  clear  at  18//.,*  wind  N. 

"  13.  Clear;  changeable;  wind  N. 

"  14.  Cloudy;  wind  N.  W. 

"  15.  Changeable;  wind  N.  W. 

"  16.  Changeable;  wind  S. 

"  17.  Cloudy;  sprinkle  of  rain;  clear;  wind  W. 

"  18.  Clear;  Avind  W. 

"  19.  Changeable;  snow;  high  wind  fi'oin  S.  E. 

"  20.   Cloudy  ;  wind  N.  W. 

"  21.  Snow;  sleet;  drizzling  rain;  gale  of  wind  from  S. 


Date. 

Sh. 

9h. 

Wh. 

Uh. 

12//,. 

Wi.. 

Uh. 

15/.. 

1... 

184 

138 

119 

100 

095 

085 

070 

055 

2... 

828 

822 

821 

810 

809 

788 

798 

795 

577 

554 

580 

519 

497 

498 

50(5 

503 

4.  .'. 

007 

592 

587 

508 

503 

554 

550 

548 

5. . , 

710 

728 

750 

778 

791 

828 

857 

8()4 

(1. .  . 

275 

251 

214 

175 

185 

20-> 

204 

291 

«... 

508 

502 

509 

024 

070 

78;:i 

771 

790 

«... 

848 

842 

888 

820 

819 

819 

822 

854 

9... 

980 

970 

941 

917 

872 

888 

iu;o 

748 

10... 

748 

750 

757  . 

755 

788 

785 

744 

743 

11... 

819 

888 

851 

805 

880 

910 

920 

924 

12... 

870 

874 

877 

870 

857 

859 

881 

893 

i;j... 

041 

054 

001 

002 

098 

107 

112 

110 

14... 

051 

041 

082 

020 

999 

991 

987 

981 

15... 

701 

098 

(574 

054 

038 

015 

598 

588 

k;  .. 

500 

504 

509 

570 

581 

585 

598) 

00  r 

17.  . . 
18... 

*'"6oi 

'  *  *()28 

"*"()40 

""'078 

" ' "694 

"122 

150 

""192 

ID... 

899 

418 

418 

418 

401 

881 

881 

8i8 

20. .  . 

942 

955 

980 

008 

010 

083 

045 

(K,0 

21... 

184 

180 

178 

170 

127 

080 

054 

018 

22... 
28... 
24... 

809 

891 

390 

403 

408 

388 

8(3 

8  i  3 

'""855 

881 

" "  *9()7 

928 

" " "920 

"""942 

'"*905 

""971 

25... 

858 

794 

744 

079 

024 

547 

500 

483 

20... 

908 

980 

925 

924 

908 

905 

895 

892 

27... 

878 

809 

301 

894 

402 

408 

454 

494 

28... 

872 

875 

878 

878 

870 

870 

87(5 

807 

29... 

088 

057 

001 

078 

080 

08() 

112 

180 

80. .  . 

888 

805 

824 

842 

849 

870 

392 

404 

81... 

249 

219 

195 

101 

153 

140 

1C5 

071 

10 
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Meteor  OLO  aw  a  l  Obser  va  tfonsl 


TYPO-BAROGRAPH. 

December,  1867. 

Datb. 

idk. 

m. 

ISA. 

19A. 

20A. 

21A. 

22A. 

saA. 

1... 

2... 

3.. 

4... 

5... 

6... 

i  .  .  . 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22 

23:;: 

24.. 
25... 
26... 
27... 

28... 
29... 
30... 
31... 

036 

795 
575 
552 
859 
321 
804 
873 
697 
731 
930 
912 
099 
977 
574 
610 

'"214 
340 
099 
972 
374 

"*973 

458 
900 
549 
849 
142 
410 
002 

027 

797 
608 
557 
867 
348 
811 
905 
652 
734 
931 
912 
102 
951 

rm 

604 

*  * '235 
299 
125 
932 
374 

'"621 
455 

830 
576 
846 
143 
407 
958 

014 

808 
651 
559 
880 
370 
826 
939 
615 
740 
961 
924 
108 
945 
556 
583 

" '  264 

277 
149 
902 
374 

"613 
489 
797 
604 

827 
167 
414 
901 

989 
813 
681 
563 
889 
392 
820 
976 
582 
7(}5 
9(J2 
916 
112 
939 
558 
581 

' ' *288 
239 
171 
861 

388 

"622 
551 
762 
640 
819 
182 
411 
847 

963 

835 
696 
569 
857 
447 
814 
006 
557 
799 
964 
922 
132 
927 
565 
572 

'**369 
221 

191 
816 
409 

* ' '623 

582 
723 
655 
85() 
199 
411 
805 

953 

839 
713 
5S7 
840 
483 
813 
037 
550 
800 
000 
94(5 
132 
914 
56() 
571 

330 
186 
22(5 
769 
430 

'  *  035 
63(5 
66() 
674 
866 
212 
407 
723 

937 

848 
725 
591 
790 
523 
804 
0()4 
545 
803 
997 
969 
,     152 
918 
569 
563 

"351 
147 
249 
698 
485 

' ' '639 
687 
647 
710 
895 
236 
408 
641 

913 
832 

718 
582 
730 
529 
790 
061 
544 
784 
992 
975 
129 
901 
548 
529 

"*357 
105 

248 
640 
556 

040 
723 
624 
726 
910 
239 
388 
559 

*Date.                                                       remarks. 

Dec.  22.  Drizzling  rain;  liigli  wind  W. 
"     23.  Changcixble ;  higli  Avind  at  Qh.  from  W. 
"     24.  Cloudy;  rain  and  sleet;  fall  of  water  O'MO. 
"     25.  Rain  and  changeable;  fall  of  water  0*".20;  wind  W. 
''     2G.  Changeable  ;  at  20A.  rain ;  fall  of  water  0"\  1 0 ;  gale  from  S. 
"     27.  Rain  at  Sh.;  changeable;  fall  of  water  0«M5;  win<l  W. 
"     28.  Changeable ;  wind  W. 
"     29.  Changeable  ;  wind  W. 
"     30.  Changeable  ;  wind  N. 
"     31.  Snow,  hail  and  rain;  fall  of  water  0'".25;  wind  N.  W. 

Meteorological  Observations. 
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TYPO-BAROGRAPH. 

January,  1868. 

Date. 

Oh. 

\h. 

2A. 

3/i. 

4A. 

5h. 

6/«. 

7/i. 

1... 

29.434 

332 

282 

232 

182 

133 

135 

136 

2... 

29.342 

351 

356 

383 

393 

393 

387 

399 

3... 

29.599 

590 

583 

580 

585 

591 

591 

605 

4... 

29.416 

390 

387 

391 

410 

435 

460 

500 

5. .  . 

30.032 

026 

026 

02() 

026 

026 

037 

053 

6... 

30.017 

977 

970 

960 

949 

949 

949 

986 

7... 

29.949 

908 

8i)0 

856 

854 

847 

850 

844 

8... 

29.764 

739 

701 

099 

701 

691 

690 

674 

9... 

29.468 

450 

467 

506 

537 

576 

580 

599 

10... 

29.716 

707 

705 

701 

700 

()95 

695 

701 

11... 

29.668 

614 

608 

604 

603 

610 

627 

633 

13... 

29.975 

975 

976 

985 

014 

022 

033 

054 

13... 

30.140 

128 

117 

121 

130 

149 

171 

193 

14... 

30.288 

260 

232 

225 

219 

188 

179 

185 

15... 

29.855 

825 

808 

802 

802 

792 

792 

785 

16... 

29.664 

656 

647 

650 

663 

667 

67(> 

()90 

17... 

29.669 

660 

655 

657 

664 

676 

690 

709 

18... 

29.872 

856 

852 

850 

854 

8(53 

886 

904 

19... 

30.197 

173 

167 

160 

152 

150 

139 

137 

20... 

29.936 

895 

873 

859 

845 

854 

855 

856 

21... 

29.461 

426 

420 

447 

479 

518 

561 

608 

22 . .  . 

30.230 

239 

229 

239 

'.55 

261 

270 

271 

23! !! 

29.832 

761 

721 

700 

670 

629 

625 

619 

24... 

29.644 

627 

622 

626 

631 

660 

696 

733 

25... 

29.897 

887 

890 

870 

881 

886 

884 

895 

26... 

29.880 

856 

848 

857 

855 

851 

847 

851   1 

27... 

29.792 

774 

755 

761 

777 

783 

787 

808 

28... 

29.952 

936 

934 

937 

939 

952 

945 

961 

29... 

29.837 

797 

762 

759 

745 

732 

719 

739 

30... 

29.941 

943 

938 

957 

987 

008 

047 

098 

31... 

30.262           234 

220 

224 

235 

245 

267 

293 

D 

A.TE.                                                    REMARKS 

Jan. 

1.  Rain  ;  fall  of  water  0"\75  ; 

wind  ^ 

¥, 

u 

2.  Cloudy ;  wind  S.  W. 

ii 

3.  Cloudy;  snow;  fall  of  wat 

er  0*".21 

;   wind 

s. 

'.I 

4.  Snow;  changeable;  fall  of 

water  C 

i".08;  V 

dnd  N. 

a 

5.  Clear  and  cold ;  wind  N.  I 

\ 

u 

6.  Changeable ;  wind  N. 

u 

7.   Cloudy ;  wind  N. 

11 

8.  Changeable ;  snow  ;  gale  fi 

•om  W. 

u 

9.  Changeable;  wind  W. 

a 

10.  Clear;  changeable  from  10 

A.y  win 

iS. 

(( 

11.  Changeable;  cold;  wind  ^ 

V. 
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Meteorological  Obser  va tjons. 


TYPO-BAROGRAPH. 

Januaky,  1808. 

Date. 

m. 

9A. 

IQh. 

llh. 

ISA. 

ISA. 
173 

14A. 

ISA. 

1... 

138 

134 

125 

180 

151 

188 

213 

2... 

410 

416 

423 

429 

431 

4;^o 

451 

453 

a... 

(508 

008 

588 

580 

58*5 

507 

509 

554 

4... 

540 

580 

020 

0(;o 

700 

740 

780 

820 

5... 

055 

055 

05() 

057 

064 

or,4 

001 

001  1 

6... 

988 

987 

987 

984 

981 

979 

979 

970  I 

7. . . 

84(5 

838 

835 

830 

817 

807 

807 

804 

8... 

031 

021 

on 

001 

598 

580 

570 

555 

9... 

016 

030 

04.5 

001 

004 

068 

082 

090 

10... 

701 

095 

094 

(J95 

(589 

082 

(595 

074 

11... 

040 

067 

685 

097 

713 

730 

708 

780 

12... 

060 

0()() 

073 

093 

098 

098 

103 

100  i 

13... 

214 

218 

223 

231 

232 

232 

250 

209  1 

14... 

192 

158 

127 

108 

089 

053 

034 

019  1 

15... 

781 

779 

708 

747 

733 

708 

705 

098 

If). . . 

()95 

702 

702 

707 

087 

003 

059 

059 

17... 

72:J 

738 

747 

755 

772 

772 

778 

785 

18... 

928 

947 

908 

98(; 

992 

995 

020 

041  I 

U)... 

128 

114 

097 

074 

061 

05(} 

030 

010 

20... 

850 

821 

794 

774 

737 

709 

000 

054 

21... 

054 

704 

708 

814 

801 

887 

920 

959 

22... 

281 

272 

233 

252 

239 

205 

200 

172 

23... 

004 

583 

573 

554 

527 

511 

549 

552 

24... 

749 

705 

771 

778 

788 

779 

793 

80(5 

25 . . . 

891 

895 

882 

870 

857 

853 

853 

845 

2G... 

851 

852 

854 

854 

834 

821 

813 

807 

27... 

820 

844 

854 

801 

873 

808 

877 

898 

28... 

959 

950 

952 

941 

944 

930 

937 

930  i 

29... 

727 

735 

715 

099 

709 

717 

742 

750 

30. . . 

117 

119 

120 

120 

121 

134 

13S 

147  1 

31 . . . 

295 

300 

320 

324 

330 

344 

359 

3.58  1 

DAT 

E. 

REMARKS. 

Jan. 

12. 

Clianoreablo;  wind  W. 

a 

13. 

Cloudy  ;  wind  N. 

(( 

14. 

Cloudy;  snow;  fall  of  wMtcr  0"\r' 

1  ;   wind 

W. 

li 

15. 

Snow ;  wind  W. 

u 

16. 

Changeable;  sprinkle  of  snow;  wii 

id  S. 

a 

17. 

Cloudy  ;  wind  S.  W. 

a 

IS. 

Sprinkle  of  snow;  cloudy;  wind  S. 

u 

10. 

(^hansjeable ;  wind  S. 

u 

20. 

Cloudy;  snow;  wind  N. 

(w 

21. 

Snow;  changeable;  fall  of  water  froi 

n  20th, 1 

'".00;    \ 

vin<lX. 

MeTEOUOLOGICA  L    ObSEU  V'A  lEONS. 
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TYPO-BAROGRAPH. 

January,  1868. 

Date. 

16/i. 

-ilh. 

18/i. 

19^. 

20/i. 

21/i. 

22/i. 

1 

23A.       i 

1 

1... 

221 

222 

241 

266 

289 

302 

328 

336 

2... 

462 

481 

492 

510 

528 

535 

578 

593 

3... 

529 

507 

492 

472 

461 

434 

439 

446 

4... 

860 

900 

940 

982 

030 

032 

034 

050 

5... 

061 

061 

061 

061 

056 

05(5 

055 

046 

6... 

968 

955 

954 

954 

959 

973 

977 

970 

7... 

782 

780 

777 

789 

793 

796 

806 

798 

8... 

535 

513 

501 

494 

494 

494 

495 

475  1 

9... 

•690 

690 

690 

692 

701 

718 

729 

734  1 

10... 

672 

663 

656 

655 

656 

656 

659 

659 

11... 

813 

833  1         854 

873 

914 

950 

971 

975 

12... 

103 

106  i         108 

126 

142 

151 

162 

152 

13... 

294 

295           296 

294 

290 

294 

310 

311 

14... 

996 

946           933 

920 

906 

893 

892 

87(5 

15... 

690 

672 

664 

660 

657 

()60 

()64 

6(56 

16... 

659 

657 

656 

656 

658 

()67 

680 

(581 

17... 

787 

797 

810 

821 

847 

866 

876 

881 

18... 

056 

066 

098 

133 

161 

187 

209 

213 

19... 

007 

993 

983 

990 

991 

974 

974 

962 

20... 

653 

610 

533 

508 

497 

490 

493 

481  " 

21 . . . 

991 

014 

014 

064 

113 

162 

211 

221 

22... 

148 

113 

093 

073 

994 

977 

941 

896 

23... 

580 

617 

628 

626 

646 

651 

648 

677 

24. . . 

818 

832 

854 

873 

876 

874 

886 

912 

25... 

854 

854 

857 

868 

888 

888 

884 

887 

26... 

797 

781 

783 

785 

786 

792 

802 

799 

27... 

897 

895 

901 

916 

942 

955 

964 

976 

28... 

941 

923 

912 

912 

905 

899 

899 

871 

29... 

753 

782 

773 

828 

863 

883 

914 

926 

30... 

159 

176 

194 

218 

-235 

256 

2()3 

263 

31... 

380 

396 

416 

438 

458 

472 

473 

472 

DA^ 

PE.                                                         KEMARKS. 

Jan. 

22.  Clear  to  8A./  cloudy ;  high  wind  fi 

•oni  S.  1 

I. 

a 

23.  Ch)iidy;  thaw;   wind  W. 

'' 

24.   Cloudy ;   wind  8. 

1 
1 

i- 

25.  Cloudy  ;   snow ;  wind  N.  W. 

ii, 

26.   Snow;  fall  of  water  from  25th,  0^'^ 

.50  ;   wii 

id  N.  E 

. 

<.* 

27.  Snow;  cloudy;  fall  of  water  0*».0S 

;  Avind 

N.  AY. 

ii. 

28.   Cloudy;  snow  at  21  A./  wind  N. 

u 

29.  Snow;  clear;  fall  of  water  0^".33 ; 

wind  \> 

I. 

(.1. 

30.  Cloudy  ;  wind  S. 

31.  Changeable;  wind  S. 
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MsnoROLoawA  l  Obser  va  tions. 


TYrO-BAllOGRAPH. 

Febuuauy,  1808. 

Date. 

UA. 

U. 

Vi. 

3A. 

Ah. 

5A. 

8A. 

7A. 

1... 

30.448 

419 

387 

873 

357 

340 

334 

322 

2... 

80.049 

(M)5 

978 

909 

9(56 

950 

901 

961 

a.. 

80.482 

427 

418 

418 

410 

418 

418 

419 

4... 

80. 120 

105 

110 

120 

126 

140 

151 

182 

5... 

80.182 

081 

041 

005 

980 

904 

951 

988 

C... 

<  .   .  . 

s.   . 
9... 
10.. 

29.879 

802 

859 

374 

898 

4;i8 

479 

478 

36! 626 

"058 

'  '085 

"'iio 

'"147 

""\Yi 

"191 

'193 

11... 

80.110 

115 

115 

112 

109 

128 

150 

161 

12... 

80.105 

144 

128 

181 

181 

188 

151 

156 

m... 

29.800 

794 

790 

708 

754 

7(52 

777 

810 

14... 

80.147 

152 

181 

128 

115 

000 

002 

058 

15... 

29.789 

751 

781 

781 

741 

751 

701 

771 

10... 

30.005) 

994 

988 

985 

990 

992 

998 

t)93 

17... 

29.009 

027 

590 

554 

545 

584 

587 

54(5 

18... 

29.808 

884 

827 

827 

820 

804 

801 

802 

19... 

29.011 

(500 

002 

009 

088 

044 

001 

(584 

20... 

29.092 

()08 

047 

(582 

009 

585 

5(55 

55(5 

21 . . . 

29.010 

028 

052 

078 

710 

7(58 

812 

84.5 

22... 

80.107 

178 

170 

184 

199 

205 

225 

246 

28... 

80.504 

499 

498 

490 

490 

504 

582 

5(53 

24... 

80.558 

519 

500 

495 

481 

477 

470 

468 

25... 

80.858 

828 

812 

300 

292 

288 

284 

280 

26... 

80.288 

210 

184 

105 

158 

140 

129 

125 

27... 

29.748 

088 

047 

027 

(500 

597 

570 

503 

28... 

29.882 

817 

807 

804 

805 

814 

825 

331 

29... 

29.582 

575 

570 

590 

019 

082 

054 

693 

D 

ATE.                                                REMARKS. 

Feb 

1.  Changeable;  wind  S. 

li 

2.  Clear ;  wind  W. 

u 

8.  Clear  to  \Ah.;  cloudy;  wind  S. 

(( 

4.  Cloudy ;  wind  8. 

(( 

5.  Changeable;  snow;  fall  of  water  0 

*°.25;  w 

ind  S. 

u 

6.  Snow ;  changeable ;  strong  wind  \\ 

r 

i(. 

7.  Clear  and  cold ;  wind  S. 

u 

8.  Changeable ;  cloudy ;  wind  S. 

(( 

9.  Rain  ;  changeable ;  cold ;  wind  W. 

a 

10.  Changeable;  wind  N. 

METBOHOLOaiCAL    ObSER  VATIONS. 
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TYPO-BAEOGRAPH. 

February,  1868. 

Date. 

8/i. 

9/i. 

10/i. 

Uh. 

nh. 

13A. 

14A. 

15/i. 

1... 
2. . . 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
18... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
28... 
24... 
25... 
26... 
27... 
28... 
29... 

807 
955 
419 
192 
905 
481 

'  *  198 

167 
156 

880 
058 
^       781 
987 
555 
784 
717 
540 
868 
262 
566 
454 
276 
120 
549 
389 
728 

295 
955 
896 
199 

847 
521 

'"187 
187 
154 
854 
040 
791 
987 
564 
767 
729 
521 
906 
284 
579 
448 
282 
099 
584 
852 
740 

287 
955 
879 
215 
828 
564 

'"i69 

189 
144 
888 
022 
801 
980 
578 
746 
789 
497 
929 
800 
578 
440 
284 
078 
508 
848 
747 

282 
955 
874 

221 

771 

577 

*"'i72 
192 
188 

944 
008 

811 
968 

582 
717 
741 
497 
944 
817 
570 
480 
285 
064 
484 
855 
747 

265 
967 
848 
201 

746 

580 

""168 
196 
126 
984 
984 
825 
956 
582 
687 
749 
495 
980 
829 
572 
421 
280 
045 
451 
864 
755 

247 

987 
818 
198 

708 
586 



144 
195 
122 
000 
965 
885 
987 
608 
666 
759 
500 
954 
841 
570 
408 
280 
017 
427 
874 
759 

229 
065 
286 
201 
656 
599 

*"i47 
192 
117 
014 
946 
852 
910 
681 
686 
761 
498 
979 
841 
570 
401 
274 
987 
419 
889 
772 

211 
118 
259 
195 
008 
627 

■"164 
206 
092 
082 
927 
871 
877 
676 
620 
758 
508 
001 
846 
562 
885 
262 
957 
896 
401 
787 

Date.                                                        REMARKS. 

Feb.  11.  Clear;  wind  S. 
"     12.  Changeable;  cloudy;  wind  S. 
"     13.  Changeable;  snow;  changeable;  wind  N.  W. 
"     14.  Cloudy  ;  strong  wind  S. 
"     15.  Cloudy;  wind  N. 
"     16.  Changeable;  strong  wind  S.  E. 
"     17.  Snow;  changeable;  fall  of  water  0i».08 ;  wind  W. 
"     18.  Clear  to  12A./  cloudy;  snow;  wind  S. 
"     19.  Changeable;  wind  S. 
"     20.  Changeable ;  thaw ;  wind  W. 
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Date. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
.}). 
10. 
11. 
12. 
13. 
14. 
15. 
IG. 
17. 
1«. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28., 
29., 


iti/t. 


193 
154 
232 
197 
507 
037 


141 
222 
083 
057 
908 
887 
874 
701 
600 
748 
504 
024 
355 
573 
383 
257 
925 
373 
429 
809 


TYPO-BAROGRAPH. 

Febkuauy,  1868. 


r./i.. 

1«A. 

Vih. 

20A. 

21A. 

22/t. 

175 

157 

139 

121 

103 

093 

202 

254 

278 

344 

381 

407 

205 

178 

151 

135 

131 

134 

197 

192 

196 

200 

195 

176 

554 

513 

488 

463 

438 

417 

668 

687 

723 

767 

/  808 

849 

"i22 

"  124 

"124 

;;;;;; 
"124 

""147 

"'l46 

222 

211 

01 ') 

229 

215 

244 

053 

032 

022 

001 

963 

922 

069 

068 

096 

122 

144 

148 

889 

870 

851 

832 

830 

828 

911 

93() 

954 

977 

002 

017 

852 

834 

802 

785 

762 

744 

728 

755 

796 

833 

859 

8(5(5 

610 

598 

600 

608 

607 

610 

761 

763 

7(57 

766 

758 

747 

522 

533 

542 

5()3 

5(53 

(501 

047 

070 

093 

115 

13(5 

159 

365 

372 

399 

423 

444 

4(55 

577 

577 

577 

577 

577 

577 

381 

378 

381 

390 

389 

387 

257 

252 

252 

256 

261 

263 

913 

898 

884 

858 

839 

818 

364 

357 

349 

361 

360 

357 

450 

480 

494 

530 

549 

559 

813 

823 

832 

842 

844 

846 

**/», 


077 
431 
135 
1(5(5 
400 
897 


132 
193 
897 
157 
825 
030 
705 
872 
(500 
726 
(504  i 
162  1 
49(5  i 
572  ! 
374  i 
249  I 

790 ; 

341   i 

577 

825 


Date.  REMARKS. 

Fcl).  21.  Chanjreable;  wind  N. 

22.  Clear  aiul  cold;  wind  N. 

23.  Clear  and  cold ;  wind  X. 

24.  Snow  ;  clond y  ;  fall  of  water  0'".08  ;  wind  N. 

25.  Clondy ;   Avind  N. 
2(5.  Cloudy ;  snow  ;   fall  of  water  0'".04  ;  wind  S.  E. 

27.  Snow;  cloudy;  fall  of  water  ()'". 08  ;  wind  W. 

28.  Cloudy;  changeable;  high  wind  from  W. 

29.  Changeable ;   wind  S. 


Meteorological  Obsbr vations. 
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TYPO-BAROGRAPH. 

March,  1868. 

Date. 

Oh. 

m. 

2h. 

3h. 

4h. 

5/^. 

6h. 

'7h. 

1... 

29.815 

789 

773 

765 

750 

724 

713 

708 

2... 

29.240 

209 

203 

208 

222 

259 

300 

332 

3... 

29.680 

674 

677 

689 

704 

724 

751 

766 

4... 

29.882 

875 

889 

909 

925 

950 

981 

015 

5... 

30.319 

356 

359 

346 

349 

365 

376 

394 

6... 

30.264 

235 

194 

181 

170 

157 

146 

134 

7... 

30.063 

049 

032 

025 

Oil 

008 

002 

995 

8... 

29.942 

938 

950 

959 

974 

009 

643 

075 

9... 

30.211 

201 

169 

167 

167 

164 

161 

157 

10... 

29.915 

894 

874 

859 

854 

886 

909 

937 

11... 

30.341 

345 

351 

373 

375 

383 

386 

409 

12... 

30.181 

147 

104 

069 

032 

989 

973 

947 

13... 

29.576 

588 

572 

576 

567 

569 

577 

586 

14... 

29.724 

713 

703 

693 

693 

693 

693 

688 

15... 

29.728 

733 

738 

743 

748 

753 

758 

763 

16... 

29.785 

764 

729 

715 

716 

726 

737 

749 

17... 

29.585 

565 

551 

553 

567 

536 

528 

512 

18... 

29.790 

805 

814 

835 

875 

914 

950 

971 

19... 

30.091 

065 

052 

038 

026 

012 

010 

010 

20... 

29.859 

843 

812 

803 

780 

779 

769 

752 

21... 

29.264 

265 

250 

248 

249 

253 

250 

299 

22... 

29.618 

616 

613 

624 

645 

662 

694 

713 

23... 

29 . 678 

626 

611 

583 

580 

577 

574 

570 

24... 

29.779 

790 

800 

804 

827 

855 

886 

927 

25... 

30.044 

020 

012 

000 

986 

972 

968 

968 

26... 

30.088 

058 

037 

020 

991 

988 

970 

967 

27... 

29.753 

718 

693 

670 

657 

655 

651 

651 

28... 

29.732 

716 

710 

710 

717 

737 

769 

790 

29... 

30.051 

048 

043 

041 

036 

036 

035 

044 

30... 

30.053 

021 

994 

971 

945 

934 

929 

928 

31... 

29.737 

709 

678 

659 

649 

642 

632 

630 

Djs 

TE.                                                EEMARK 

s. 

Marc 

h  1.  Cloudy;  snow;  wind  N. 

u 

2.  Snow ;  fall  of  water  1"\00 

;  wind  ' 

w. 

ii 

3.  Cloudy ;  gale  from  W. 

(( 

4.  Clear;  wind  W. 

u 

5.  Changeable ;  gale  from  S. 

E. 

(.(. 

6.  Sprinkle  of  rain ;  thaw  ;  w 

and  S.  ] 

5. 

u 

7.  Cloudy ;  wind  N.  W. 

u 

8.  Clear  and  pleasant ;  wind 

N.  E. 

(( 

9.  Cloudy  ;  sprinkle  of  rain  ; 

wind  ^ 

.  W. 

a 

10.  Sprinkle  of  rain;  cloudy; 

wind  N 

i 
i 

11.  Changeable;  wind  S. 

11 
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MerisoaoLoaiCAL  Observations. 


TYrO-BAKOailAl^H. 

' 

March,  1868. 

Datb. 

S/i. 

9A. 

lOA. 

11  A. 

\Vi. 

13/i. 

14A. 

IM. 

1... 

671 

672 

673 

643 

607 

587 

534 

505 

2... 

361 

409 

440 

455 

469 

504 

525 

529 

8... 

769 

779 

780 

773 

775 

777 

767 

780 

4... 

046 

072 

095) 

126 

135 

141 

153 

159 

5... 

408 

422 

425 

410 

397 

393 

390 

375 

«... 

112 

105 

108 

089 

088 

086 

084 

082 

7... 

970 

950 

935 

923 

901 

895 

859 

84.5 

8... 

103 

129 

140 

146 

154 

158 

170 

170 

9... 

149 

151 

145 

123 

110 

084 

083 

061 

10... 

909 

975 

976 

993 

002 

017 

031 

045 

11... 

411 

416 

421 

424 

413 

411 

387 

366 

12... 

897 

863 

832 

791 

752 

730 

670 

631 

13... 

592 

592 

592 

610 

606 

610 

613 

605 

14... 

086 

672 

608 

6()5 

662 

654 

653 

053 

15... 

769 

775 

791 

789 

809 

822 

795 

807 

IG... 

753 

738 

727 

698 

693 

690 

689 

668 

17... 

499 

510 

532 

533 

534 

528 

577 

616 

18... 

995 

009 

Oil 

015 

016 

016 

009 

007 

19... 

010 

009 

991 

986 

981 

974 

968 

960 

20... 

733 

706 

680 

676 

655 

602 

539 

508 

21... 

317 

318 

324 

324 

330 

337 

352 

381 

22... 

727 

751 

765 

774 

783 

784 

784 

777 

23... 

566 

562 

558 

554 

549 

563 

577 

591 

24  .. 

952 

974 

982 

004 

016 

020 

022 

030 

25.. 

975 

979 

995 

995 

009 

017 

017 

015 

2G... 

967 

967 

966 

948 

937 

928 

908 

889 

27... 

648 

651 

656 

661 

666 

666 

663 

663 

28... 

819 

845 

864 

890 

897 

909 

919 

930 

29... 

064 

074 

077 

094 

103 

113 

116 

116 

30... 

935 

932 

909 

906 

897 

881 

868 

847 

31... 

630 

625 

620 

620 

620 

622 

617 

610 

D 
MaiM 

ATE.                                                       REMARKS. 

3h  12.  Rain;  fall  of  water  0*".20;  wind 

s. 

(( 

13.  Rain;  changeable;   fall  of  water 

0*".10; 

wind  N 

.  w. 

u 

14.  Changeable;  rain;  fall  of  water 

0*".30 ; 

wind  S. 

u 

15,  Changeable ;  rain ;  fall  of  water 

0*^oO;  ^ 

ivind  S. 

(( 

16.  Rain  ;  foggy ;  fall  of  water  0*".2 

0 ;  wind 

S. 

(C 

17.  Changeable;  gale  from  W. 

a 

18.  Changeable  to  12/^y  clear;  wind 

N. 

(( 

19.  Changeable ;  wind  S.  W. 

(C 

20.  Cloudy;  snow  at  14A.;  high  win 

IN. 

u 

21.  Snow;  changeable;  fall  of  wate 

rO"M2. 

Meteorological  Obseh vations. 
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TYPO-BAROeRAFH. 

March,  1868. 

' 

• 

Date. 

16/i. 

17/i. 

18A. 

19/i. 

20/i. 

2m. 

22A. 

23A. 

1... 

459 

422 

387 

339 

338 

308 

270 

248 

2... 

541 

567 

597 

622 

647 

648 

682 

685 

3... 

802 

802 

819 

833 

841 

870 

878 

885 

4... 

181 

202 

227 

257 

287 

302 

300 

318 

5... 

368 

371 

359 

351 

347 

'339 

311 

299 

6... 

080 

078' 

076 

074 

072 

070 

008 

068 

7... 

856 

829 

841 

870 

879 

907 

895 

909 

8... 

171 

191 

206 

211 

222 

232 

229 

218 

9... 

054 

038 

034 

015 

999 

983 

963 

933 

10... 

080 

114 

154 

•     187 

235 

272 

295 

329 

11... 

357 

347 

331 

312 

293 

283 

254 

226 

12... 

618 

606 

616 

603 

589 

589 

594 

586 

13... 

617 

635 

649 

670 

694 

709 

714 

709 

14... 

654 

671 

694 

708 

714 

730 

734 

731 

15... 

795 

790 

814 

833 

845 

845 

828 

802 

16... 

657 

657 

655 

653 

650 

642 

617 

605 

17... 

667 

723 

718 

732 

725 

730 

727 

752 

18... 

021 

055 

065 

092 

106 

123 

129 

115 

19... 

946 

927 

923 

922 

.    926 

909 

893 

866 

20... 

470 

452 

435 

435 

423 

353 

305 

262 

21 . . . 

413 

449 

485 

515 

549 

577 

606 

613 

22... 

782 

768 

747 

729 

710 

709 

705 

683 

23... 

605 

619 

633 

648 

679 

717 

732 

764 

24... 

051 

049 

060 

062 

062 

064 

066 

060 

25... 

015 

037 

053 

086 

092 

106 

106 

101 

26... 

869 

863 

858 

857 

850 

831 

813 

779 

27.. 

671 

682 

700 

720 

723 

740 

742 

737 

28... 

947 

969 

993 

018 

035 

049 

052 

052 

29... 

116 

116 

127 

133 

124 

115 

102 

085 

30.. 

824 

823 

815 

815 

808 

801 

786 

760 

31... 

607 

607 

607 

607 

603 

596 

572 

538 

DAT 

Marc 

E. 

3li  22.  Clear;  wind  W. 

REMAKE 

:s. 

u 

23.  Cloudy  ;  wind  N 

a 

24.  Clear ;  wind  S. 

ii 

25.  Clear;  wind  N. 

u 

26.  Clear;  wind  S.  ^ 

V. 

u 

27.  Changeable;  win 

dN. 

u 

28.  Clear;  wind  N. 

u 

29.  Clear;  wind  S. 

a 

30.  Changeable ;  win 

d  N. 

\ 

31.  Clear;  wind  S. 
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MtirKORoLoawAi,  Oushrvatioss. 


T  YPO-B  AKOUKAPll. 

Atbil,  1868. 

Date. 

Oh, 

lA. 

2A. 

8A. 

4A. 

5A. 

eA. 

7A. 

1... 

29.525 

481 

440 

424 

421 

417 

427 

441 

3... 

29.447 

438 

438 

424 

413 

412 

444 

480 

3... 

29.722 

703 

685 

6(i2 

6;^8 

624 

622 

622 

4... 

29.501 

499 

481 

472 

469 

466 

472 

490 

5... 

29.686 

687 

697 

709 

703 

713 

742 

704 

6... 

29.948 

924" 

905 

904 

900 

820 

887 

891 

7... 

29.498 

447 

382 

306 

227 

161 

139 

117 

8... 

29.359 

359 

361 

352 

419 

472 

546 

586 

9... 

30.121 

142 

128 

121 

116 

123 

127 

138 

10... 

30.019 

999 

964 

928 

900 

868 

858 

848 

11... 

29.775 

748 

728 

700 

673 

646 

621 

595 

12... 

29.715 

745 

751 

761 

796 

808 

830 

833 

13... 

30.128 

123 

121 

121 

115 

124 

124 

124 

14... 

30.093 

052 

024 

003 

961 

919 

911 

919 

15... 

29.727 

694 

658 

640 

621 

588 

567 

564 

16... 

29.509 

504 

475 

459 

442 

415 

443 

432 

17... 

29.541 

534 

499 

475 

460 

446 

543 

583 

18... 

29.881 

927 

941 

956 

968 

975 

992 

013 

10... 

30.145 

134 

116 

087 

068 

056 

055 

075 

20... 

29.903 

925 

910 

890 

873 

856 

854 

851 

21... 

29.8G9 

852 

841 

824 

814 

825 

815 

831 

22... 

29.994 

988 

987 

979 

978 

977 

978 

978 

23... 

29.853 

922 

972 

990 

Oil 

022 

051 

094 

24... 

30.228 

209 

178 

157 

140 

131 

113 

108 

25... 

30.066 

053 

019 

002 

980 

970 

969 

967 

20... 

29.975 

977 

966 

966 

980 

998 

015 

041 

27... 

29.986 

977 

958 

940 

95)4 

939 

958 

970 

28... 

30.075 

068 

054 

031 

024 

017 

001 

003 

29... 

30.001 

980 

963 

935 

908 

883 

854 

845 

30... 

29.512 

474 

442 

433 

435 

473 

477 

504 

Da 

TE.                                                        REMARKS. 

Apri 

[  1.  Cloudy;  rain;  fall  of  water  0^".06 ;  wind  N. 

(( 

2.  Sprinkle  of  rain ;  wind  W. 

u 

3.  Changeable ;  snow ;  fall  of  water  0'°.40 ;  wind  W. 

4( 

4.  Cloudy  ;  high  wind  W. ;  cold. 

U 

5.  Changeable ;  sprinkle  of  snow ;  gale  from  W. 

u 

6.  Cloudy;  snow;  fall  of  water  0'".42 ;  Avind  N.  E. 

u 

7.  Snow  to  lOA.y  changeable;  fall  of  water  0"\60;  wi 

nd  W. 

(( 

8.  Changeable;    clear;    heavy  squall  of  snow;    high 
from  W. 

wind 

u 

9.  Cloudy;  snow  at  18A.;  fall  of  water  Oi".30;  wind  ^^ 

>.  E. 

u 

10.  Snow;  changeable;  fall  of  water  U^".03;  wind  N.  ^ 

W. 

Meteorol 0 aicAL  Obseb  X'A tions. 


85 


TYPO-BAROGRAPH. 

April,  1868 

Date. 

8A. 

9h. 

\m. 

ll/i. 

nh. 

13A. 

14^. 

15/i. 

1... 

456 

465 

475 

480 

480 

474 

470 

465 

2... 

516 

552 

575 

585 

611 

681 

646 

665 

3... 

624 

607 

594 

582 

562 

546 

518 

499 

4... 

500 

487 

461 

4;34 

424 

406 

402 

401 

5... 

817 

826 

841 

848 

855 

862 

869 

876 

6... 

916 

924 

927 

918 

879 

865 

880 

820 

7... 

095 

073 

051 

076 

101 

126 

151 

176 

8... 

654 

700 

744 

783 

838 

860 

869 

907 

9... 

166 

167 

180 

183 

184 

164 

152 

152 

10.., 

848 

843 

829 

815 

806 

800 

779 

776 

11... 

589 

559 

541 

512 

492 

468 

428 

415 

12... 

857 

881 

907 

988 

965 

978 

992 

008 

13... 

143 

154 

175 

191 

197 

200 

195 

183 

14... 

985 

905 

884 

865 

830 

819 

802 

784 

15... 

561 

563 

539 

509 

478 

467 

481 

501 

16... 

456 

460 

467 

461 

463 

497 

500 

502 

17... 

613 

643 

640 

634 

684 

685 

651 

680 

18... 

053 

067 

076 

094 

106 

113 

114 

181 

19... 

103 

110 

104 

082 

069 

054 

047 

030 

20... 

851 

851 

838 

838 

885 

832 

840 

850 

21... 

843 

854 

856 

853 

856 

856 

862 

872 

22... 

978 

987 

985 

976 

969 

948 

906 

878 

23... 

136 

166 

175 

195 

212 

216 

218 

235 

24... 

108 

108 

108 

108 

111 

105 

105 

110 

25... 

970 

990 

004 

004 

008 

000 

000 

998 

26... 

059 

070 

059 

058 

061 

065 

066 

086 

27... 

006 

010 

028 

021 

019 

021 

015 

028 

28... 

022 

037 

046 

060 

066 

070 

070 

061 

29... 

845 

817 

789 

755 

714 

687 

661 

645 

30... 

530 

553 

564 

565 

572 

590 

621 

663 

DAT 

E.                                                        REMAEKS. 

Apri 

I  11.  Cloudy;  sprinkle  of  rain;  wind  ^ 

V. 

(( 

12.  Cloudy  to  lOA.;  clear;  wind  N". 

u 

13.  Clear;  wind  S. 

u 

14.  Rain;  fall  of  water  0'».20;  wind  \ 

\ 

u 

15.  Cloudy;  sprinkle  of  rain;  wind  S 

. 

u 

16.  Cloudy;  sprinkle  of  rain;  wind  S 

.  w. 

a 

17.  Sprinkle  of  rain;  cloudy;  wind  A^ 

J. 

u 

18.  Changeable;  wind  S. 

a 

10.  Rain;  fall  of  water  O'MO;  wind  ^ 

\ 

u 

20.  Rain  to  12A.;  cloudy;  fall  of  wat 

iv  0"\30 

;   wind 

s. 
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METBOROLOGICAL    ObSER VATIONS. 


TYPO-BAROGRAPH. 

AiMUL,  18G8. 

Date. 

1(W.. 

17/i. 

18/^. 

19A. 

20A. 

2U. 

m. 

tSh. 

1... 

450 

442 

441 

453 

460 

401 

472 

463 

2... 

(;8() 

704 

734 

749 

754 

760 

750 

746 

3... 

480 

477 

484 

513 

522 

526 

529 

504 

4... 

H9fi 

422 

472 

558 

608 

640 

6.54 

067 

5... 

88;j 

892 

901 

907 

912 

932 

952 

972 

(J. . . 

802 

760 

738 

73(; 

716 

681 

621 

544 

7... 

201 

227 

25:*» 

278. 

304 

329 

345 

349 

8... 

942 

972 

987 

992 

065 

080 

102 

IK) 

9... 

125 

116 

116 

122 

108 

098 

075 

046 

10... 

781 

770 

781 

788 

790 

788 

789 

781 

11... 

405 

401 

471 

523 

578 

624 

672 

*    702 

12... 

017 

026 

059 

080 

091 

107 

125 

128 

VA... 

18!) 

191 

200 

188 

185 

188 

168 

140 

14... 

70(5 

762 

768 

772 

776 

775 

778 

757 

15... 

474 

491 

491 

487 

521 

536 

545 

524 

16... 

502 

523 

543 

576 

586 

581 

581 

568 

17... 

694 

720 

743 

780 

793 

814 

839 

871 

18... 

150 

172 

195 

210 

203 

187 

174 

168 

10... 

026 

016 

021 

021 

017 

008 

002 

996 

20. . . 

854 

864 

870 

890 

897 

883 

865 

869 

21... 

886 

910 

950 

962 

977 

979 

983 

98;^, 

22 

844 

831 

831 

810 

77() 

747 

735 

788 

m'.W 

288 

248 

265 

271 

277 

277 

271 

257 

24. . . 

095 

078 

080 

088 

094 

098 

098 

082 

25... 

998 

998 

998 

036 

038 

033 

022 

995 

2«... 

077 

071 

061 

066 

058 

041 

031 

Oil 

27... 

037 

054 

0()5 

080 

082 

082 

088 

087 

28... 

054 

056 

068 

075 

075 

073 

049 

021 

29... 

620 

615 

609 

609 

600 

575 

553 

534 

;io... 

710 

752 

796 

831 

853 

862 

883 

89(J 

DAT 

E.                                                         REMARKS. 

Apri 

1  21.  Cloudy  to  9A.;  clear;  wind  W. 

u 

22.  Changoal)le ;  high  wind  N. 

u 

23.  Squall  of  snow  and  rain  at  lA./  w 

ind  S. 

u 

24.  Cloudy;  rain  from   14/i.  to  21//.; 
wind  S.  W. 

fall  of 

water 

OMO; 

a 

25.  Changeable;  wind  W. 

u 

26.  Changeable;  wind  N. 

u 

27.  Changeable;  rain  at  llA./  wind  > 

r.  E. 

u 

28.  Changeable;  wind  S. 

u 

29.  Cloudy;  rain  from  8/i.  to  IG//.;  fall 
S.  E. 

of  wate 

r  1'°.00; 

wind 

u 

30.  Shower  of  rain;  cloudy;  wind  N". 

W. 

Meteoroloqwal  Observations. 
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TYPO-BAROGRAPH. 

May,  1868. 

Date. 

m. 

Vi. 

m. 

3/i. 

4/i. 

5A. 

G7i. 

ih. 

1.. 

29.901 

889 

887 

867 

856 

871 

877 

885 

2... 

29.846 

842 

839 

831 

820 

817 

817 

813 

a... 

29.817 

807 

798 

792 

785 

780 

779 

787 

4... 

29.791 

759 

730 

711 

708 

699 

687 

669 

5... 

29.570 

527 

521 

518 

524 

524 

521 

515 

6... 

29.523 

523 

.517 

528 

547 

563 

573 

577 

7... 

29.541 

518 

509 

500 

484 

481 

487 

491 

8... 

29.460 

472 

480 

490 

510 

530 

545 

564 

9... 

29.658 

646 

840 

635 

635 

641 

655 

672 

10... 

29.816 

815 

816 

825 

857 

883 

903 

923 

11... 

30.081 

077 

071 

060 

058 

057 

054 

054 

12... 

30.034 

021 

003 

996 

976 

963 

956 

958 

13... 

29.866 

846 

819 

783 

752 

728 

692 

658 

14... 

29.535 

523 

523 

523 

523 

525 

540 

568 

15... 

29.785 

781 

765 

753 

753 

753 

765 

784 

16... 

29.761 

745 

732 

712 

705 

696 

688 

689 

17... 

29.649 

629 

616 

598 

594 

591 

599 

616 

18... 

29.545 

544 

542 

551 

568 

579 

590 

604 

19... 

29.800 

800 

804 

806 

800 

811 

811 

825 

20... 

29.900 

899 

887 

864 

849 

835 

830 

828 

21... 

29.429 

398 

366 

391 

381 

381 

384 

384 

22... 

29.568 

575 

588 

595 

606 

618 

625 

647 

23... 

29.761 

761 

756 

747 

746 

733 

733 

733 

24... 

29.527 

519 

513 

513 

522 

528 

536 

544 

25... 

29.660 

658 

658 

655 

654 

664 

678 

698 

26... 

29.805 

801 

778 

758 

754 

742 

740 

739 

27... 

29.703 

686 

656 

632 

615 

599 

590 

590 

28... 

29.654 

649 

649 

651 

654 

655 

655 

663 

29... 

29.659 

659 

655 

634 

630 

630 

628 

626 

30... 

29.621 

615 

604 

595 

592 

588 

585 

590 

31... 

29.757 

747 

732 

731 

738 

741 

759 

779 

DAT 

E.                                                       REMARKS. 

May 

1.  Cloudy;  rain;  fall  of  water  O^^GO; 

wind  ]S 

. 

2.  Rain ;  changeable ;  fall  of  water  0^" 

.50;  wi 

ndN. 

3.  Clear  to  lOA.y  changeable;  wind  S. 

4.  Changeable;  wind  S. 

5.  Showers  of  rain;  fall  of  water  0"\5 

0;  wine 

S. 

6.  Shower  of  rain ;  some  snow ;  fall  of 

water  ( 

)^M0;  ^ 

7m(\  N. 

7.  Rain ;  at  1 1h.  snow  storm ;  fall  of  wi 

iterO^".G 

0;  wine 

iN.W. 

8.  Changeable ;  wind  N".  W. 

9.  Clear;  wind  N.  E. 

10.  Cloudy;  wind  N.  E. 

11.  Changeable;  wind  S. 
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TYPO-BAKOGKAPIL 

May,  1868. 

Date. 

8A. 

9/1. 

lOA. 

11  A. 

12A. 

13A. 

14A. 

ISA. 

1... 

896 

910 

922 

904 

914 

917 

904 

895 

2 

811 

811 

810 

810 

80(> 

801 

797 

786 

S!!.* 

799 

813 

830 

835 

838 

834 

a5i 

853 

4... 

674 

()86 

686 

685 

677 

670 

661 

655 

5... 

517 

519 

522 

525 

528 

531 

534 

537 

«... 

581 

587 

582 

579 

578 

559 

552 

549 

7... 

487 

481 

459 

434 

46(] 

378 

390 

394 

8... 

581 

597 

604 

606 

610 

614 

614 

621 

9... 

687 

703 

717 

724 

730 

741 

754 

750 

10... 

946 

963 

979 

983 

987 

987 

987 

994 

11... 

055 

061 

063 

063 

065 

067 

066 

06;^ 

12... 

980 

992 

992 

989 

989 

984 

977 

956 

18... 

637 

638 

639 

623 

619 

565 

552 

543 

14... 

606 

643 

652 

659 

677 

687 

689 

6(K) 

15... 

796 

819 

821 

821 

821 

814 

806 

803 

16... 

698 

703 

703 

703 

700 

699 

693 

683 

17... 

618 

620 

620 

614 

603 

592 

589 

586 

18... 

632 

661 

671 

676 

696 

701 

707 

709 

19... 

841 

864 

878 

888 

894 

895 

898 

898 

20... 

827 

826 

822 

801 

780 

764 

742 

707 

21... 

387 

401 

404 

416 

426 

43(> 

446 

461 

22... 

664 

680 

695 

700 

751 

703 

703 

703 

23... 

727 

717 

702 

683 

636 

619 

582 

572 

24... 

550 

568 

575 

581 

582 

582 

582 

586 

25... 

705 

727 

743 

746 

756 

757 

757 

760 

26... 

737 

749 

750 

749 

749 

749 

744 

744 

27... 

5t)0 

605 

604 

607 

619 

619 

614 

615 

28... 

674 

683 

683 

683 

671 

670 

662 

660 

29... 

623 

623 

622 

620 

617 

611 

600 

594 

30... 

612 

641 

652 

660 

693 

707 

712 

712 

31... 

810 

823 

828 

833 

829 

829 

822 

822 

Da' 

DE.                                                      REMAKKS. 

May 

12.   Cloudy;  wind  N. 

(( 

13.  Rain;  fall  of  water  ^".5 ;  wind  N. 

E. 

(( 

14.  Changeable;  wind  S. 

u 

15.  Cloudy;  wind  S. 

u 

16.  Changeable;  wind  S. 

a 

17.  Cloudy;  rain;  fall  of  water  0'".60 

;  wind  " 

ST. 

u 

18.  Rain;  fall  of  water   0>".60;  wind  ] 

ST. 

(( 

19.  Cloudy;  showers  of  rain;  fall  of  a 

vater  O" 

MO;  wi 

nd  S. 

(( 

20.  Cloudy  to  9//.;  rain  ;   fall  of  water 

I'MO; 

wind  N 

a 

21.  Rain;  fall  of  water  l'".25;  wind  S 

.  E. 

Meteorologica l  Obsek va  t/oxs. 
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TYPO-BAROGRAPH. 

May,  1868. 

Date. 

l()/i. 

IVi. 

18h. 

mi. 

20A. 

21h. 

22/i. 

23/i. 

1... 

890 

913 

928 

923 

917 

897 

893 

864 

2... 

780 

779 

806 

815 

821 

821 

821 

821 

3... 

853 

850 

850 

865 

869 

862 

840 

819 

4... 

636 

627 

f)31 

624 

614 

596 

578 

575 

5... 

540 

543 

546 

549 

552 

552 

549 

542 

6... 

558 

553 

550 

550 

572 

562 

533 

561 

7... 

414 

423 

423 

423 

424 

430 

434 

451 

8... 

630 

639 

656 

662 

681 

681 

678 

666 

9... 

761 

773 

781 

796 

811 

815 

815 

816 

10... 

007 

024 

039 

051 

064 

065 

074 

079 

11... 

069 

081 

086 

068 

073 

071 

068 

056 

12... 

949 

946 

946 

946 

942 

919 

904 

891 

13... 

542 

537 

538 

541 

543 

535 

535 

535 

14... 

700 

729 

747 

766 

785 

789 

794 

794 

15... 

793 

793 

799 

803 

807 

800 

798 

798 

16... 

679 

679* 

690 

690 

690 

688 

688 

669 

17... 

583 

580 

577 

574 

571 

567 

563 

559 

18... 

721 

740 

758 

774 

788 

794 

800 

800 

19... 

894 

900 

911 

924 

934 

935 

914 

908 

20... 

672 

640 

605 

581 

553 

519 

504 

470 

21... 

469 

481 

505 

519 

537 

542 

542 

542 

22... 

705 

715 

726 

735 

744 

758 

761 

759 

23... 

557 

556 

556 

556 

559 

546 

545 

537 

24... 

593 

606 

618 

627 

636 

642 

652 

658 

25... 

767 

782 

785 

789 

813 

813 

818 

818 

26... 

751 

751 

764 

764 

760 

752 

746 

738 

27... 

609 

608 

614 

614 

622 

624 

624 

622 

28... 

670 

674 

674 

674 

674 

674 

673 

666 

29... 

594 

596 

607 

,609 

612 

613 

619 

622 

30... 

723 

744 

747 

749 

752 

756 

757 

757 

31... 

837 

858 

858 

861 

867 

872 

858 

849 

Dai 

E.                                                          REMARK 

S. 

May 

22.  Cloudy ;  rain  ;  fall  of  watt 

r  0"\10 

,  wind  ] 

ST.  E. 

a 

23.  Rain  ;  cloudy  ;  wind  N. 

u 

24.  Rain ;  fall  of  water  from  Oh 
N.  E. 

23d.  to 

Oh.  25tl 

).,  1"\30 

;  wind 

u 

25.  Changeable ;  Avind  N.  W. 

Cl 

26.  Changeable  ;  wind  S. 

(( 

27.  Clear;  wind  S. 

u 

28.  Cloudy;  wind  S. 

a 

29.  Sprinkle  of  rain ;  wind  S. 

a 

30.  Changeable ;  gale  from  W 

u 

31.  Clear;  wind  N.  W. 

12 
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M KTEOnOhOQICAh    OliSER  VA  TlitNS. 


TYPO-BAROGRAPH. 

June,  1868. 


Datk. 

OA. 

\h. 

2A. 

Vi. 

4A. 

fife. 

M. 

Ih. 

1... 

29.813 

799 

790 

788 

781 

779 

7^5 

793 

2... 

29.817 

798 

788 

778 

778 

780 

801 

840 

8... 

30.025 

009 

001 

991 

978 

972 

971 

976 

4... 

30.140 

115 

108 

085 

088 

086 

090 

1(K) 

5... 

30.092 

0(>4 

046 

988 

968 

949 

944 

928 

6... 

29.757 

780 

712 

682 

644 

681 

646 

661 

7... 

29.968 

964 

960 

959 

955 

956 

964 

978 

8... 

29.94J0 

981 

898 

88(5 

861 

847 

835 

888 

9... 

29.84(1 

a59 

858 

847 

851 

859 

878 

875 

10... 

30.020 

010 

998 

990 

976 

965 

968 

975 

11... 

29.995 

984 

962 

989 

911 

895 

887 

888 

12... 

29.658 

650 

644 

640 

655 

668 

677 

684 

13... 

29.859 

857 

860 

869 

868 

859 

862 

867 

14... 

29.952 

940 

92() 

914 

899 

894 

892 

890 

15... 

29.905 

877 

854 

888 

808 

798 

781 

777 

16... 

29.732 

726 

711 

715 

710 

708 

699 

709 

17... 

29.784 

727 

718 

697 

688 

692 

690 

684 

18... 

29.694 

694 

689 

684 

679 

674 

669 

664 

19... 
20... 
21... 
22... 
28... 

29.569 

557 

589 

527 

506 

492 

480 

471 

29! 766 

■"766 

■"764 

'"757 

"752 

"747 



*757 

"*771 

24... 

29.934 

938 

988 

926 

980 

934 

942 

951 

25... 

30.060 

045 

081 

022 

005 

979 

978 

981 

20... 

29.849 

889 

820 

814 

814 

766 

758 

762 

27... 

29.674 

646 

685 

628 

615 

610 

610 

614 

28... 

29.748 

750 

751 

787 

743 

741 

751 

773 

29... 

29.9;«) 

982 

980 

929 

928 

018 

920 

929 

30... 

80.014 

015 

000 

985 

970 

963 

972 

979 

Date. 

June  1. 

"  2. 
"  8. 
"  4. 
"       5. 

"       6. 

"  7. 
"       8. 

"      9. 


REMARKS. 

Clear;  wind  W. 

Changeable ;  wind  N. 

Changeable;  wind  S. 

Cliangeable ;  wind  W. ;  rain  at  23A. 

Cloudy;    rain   at   14A.;  .fall  of  water  0'".80;    high  wind 

from  S. 
Thunder  shower;  rain;  fall  of  Abater  0'".80;  wind  N. 
Cloudy ;  wind  N.  W. 
Changeable;  shower  of  rain  at  18/t.;  fall  of  water  0*".20; 

wind  N.  W. 
Cloudy  to  8A.;  clear ;  wind  N.  W. 


Meteobolooical  Observations. 
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TYPO-BAROGRAPH. 

June,  1868. 

1 

Datk. 

1 

8/i. 

9/i. 

10/i. 

ll/i. 

Wi. 

13A. 

Uh. 

15//,. 

!   1... 

2. 

?>'.'.'. 
4... 
5... 

!     7. . , 
1     8... 
'     9... 
1  10... 
I  11... 
1  12... 

13... 

14... 

15... 

16... 

17... 

18... 

19... 

20... 

21... 

22... 

23... 

24... 

25... 

26... 

27... 

28... 

29... 

30... 

801 
867 
986 
113 
934 
676 
983 
842 
900 
983 
868 
704 
874 
895 
791 
712 
692 
659 
483 

'"soo 

962 
984 
766 
616 
789 
936 
991 

815 
901 
001 
140 
926 
691 
992 
848 
918 
987 
849 
714 
899 
913 
800 
733 
701 
654 
489 

'"808 
972 
989 
773 
633 
814 
945 
996 

816 
915 
024 
135 
904 
696 
997 
839 
926 
990 
828 
727 
911 
915 
788 
731 
712 
656 
490 

'"818 
978 
982 
768 
644 
833 
948 
989 

822 
929 
059 
142 
892 
722 
002 
835 
946 
992 
800 
723 
921 
926 
789 
736 
715 
663 
490 

""829 
992 
975 
752 
643 
849 
963 
999 

823 
939 
076 
132 
897 
730 
990 
821 
953 
992 
783 
728 
920 
929 
792 
735 
719 
656 
489 

"*836 
010 
966 
740 
642 
856 
969 
006 

823 
939 

080 
118 

888 
727 
990 
832 
955 
989 
756 
738 
921 
926 
776 
728 
718 
666 
488 

"""842 
010 
952 
731 
646 
856 
973 
007 

823 
939 
089 
117 
879 
748 
994 
832 
967 
995 
745 
740 
928 
928 
780 
723 
711 
648 
475 

"""855 
015 
934 
729 
649 
862 
978 
003 

826 

953 

096 

106 

870 

755 

967 

832 

980 

995 

718 

753  i 

925 

929 

771 

728 

709 

645 

465 

""'860 
023 
931 
721 
653 
885 
983 
998 

Date.                                                         REMARKS. 

June  10.  Changeable;  wind  S. 
"      11.  Rain  to  12A.;  cloudy;  fall  of  water  0"\45  ;  wind  N.  E. 
"      12.  Changeable;  rain;  fall  of  water  0"\20;  wind  N.  E. 
"      13.  Changeable;  wind  S. 
"      14.  Clear;  wind  S. 
"      15.  Changeable;    heavy   thunder   shower   at    13A.;    fall   of 

water  0^".50 ;  wind  S. 
"       16.  Rain;  cloudy;  wind  W. 
"      17.  Clear;  hazy;  warm;  wind  S. 
"      18.  Clear;  wind  S. 
"      19.  Clear;  wind  S. 
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MeTEOSOLOOICAC   OuSElt  VATIUXS. 


TYPO-BAROGRAPH. 

June,  1868. 

Datk. 

lOA. 

17/i. 

18/^. 

19A. 

aoA. 

21A. 

22A. 

S8A. 

1... 

826 

841 

a52 

861 

867 

867 

859 

889 

2... 

976 

989 

997 

013 

027 

039 

044 

044 

3... 

105 

124 

129 

139 

148 

180 

164 

147 

4... 

093 

109 

110 

108 

125 

123 

116 

113 

5... 

861 

852 

843 

833 

816 

803 

786 

784 

6... 

779 

820 

852 

902 

919 

946 

96;5 

963 

7... 

971 

988 

008 

017 

023 

001 

992 

959 

8... 

832 

832 

832 

832 

841 

831 

822 

853 

9... 

996 

004 

018 

035 

039 

045 

040 

033 

10... 

997 

004 

008 

014 

999 

998 

002 

991 

11... 

711 

706 

712 

698 

696 

692 

675 

658 

13... 

762 

781 

800 

816 

833 

839 

851 

a56 

13... 

933 

944 

960 

969 

974 

971 

962 

959 

14... 

941 

955 

971 

973 

968 

949 

937 

930 

15... 

789 

783 

777 

768 

755 

744 

741 

738 

16... 

741 

754 

760 

779 

792 

763 

747 

744 

17... 

715 

725 

730 

732 

728 

716 

706 

703 

18... 

639 

634 

641 

625 

614 

603 

592 

580 

19... 

468 

472 

483 

488 

496 

493 

488 

488 

20... 



21... 





22... 









23... 

*870 

"'*883 

""'893 

""917 

'922 

""933 

*935 

*'P33 

24... 

045 

052 

069 

085 

094 

094 

0&5 

073 

25... 

934 

932 

929 

927 

924 

909 

888 

867 

26... 

711 

710 

713 

713 

710 

701 

692 

684 

27... 

668 

691 

702 

722 

737 

735 

746 

744 

28... 

895 

918 

935 

948 

948 

953 

950 

953 

29... 

988 

995 

000 

005 

010 

024 

022 

013 

i  30... 

009 

004 

012 

012 

026 

040 

050 

060 

DAT 

E.                                                          REMARKS. 

June 

5  20.  Cloudy ;  rain ;  wind  S. 

(( 

21.  Rjiin;  fall  of  water  l'".25;  wind  ^ 

^.E. 

• 

u 

22.  Rain;  fall  of  water  0'".30;  wind  1 

ST.  E. 

u 

23.  Changeable ;  wind  N. 

(( 

24.  Changeable;  wind  S. 

(( 

25.  Changeable;  wind  S. 

(( 

26.  Clear;  wind  S. 

(C 

27.  Clear;  wind  N. 

a 

28.  Clear;  wind  N. 

u 

29.  Clear;  wind  S. 

u 

30.  Cloudy  ;  wind  S. 

Meteor ol  ogjcal  Obser  va  tioxs. 
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TYPO-BAHOGRArH. 

July,  1868. 

Date. 

Oh. 

l/i. 

2A. 

3/i. 

4/i. 

hh. 

6/i. 

Ih. 

1... 
2 

291989 

' * '960 

'**948 

' ' *929 

' ' *922 

'908 

*"*9i2 

' ' '969 

3::: 

29.931 

912 

888 

876 

861 

861 

872 

913 

4... 

29.875 

864 

842 

833 

816 

806 

803 

803 

5... 

29.798 

785 

770 

760 

755 

753 

773 

783 

6... 

7. . . 
8... 

29.954 

934 

919 

900 

880 

873 

866 

866 

291741 

'"741 

"729 

■'■726 

711 

"*702 

'"708 

'"m 

9... 

29.784 

812 

799 

806 

799 

801 

812 

827 

10... 

29.881 

870 

853 

833 

814 

814 

806 

811 

11... 

29.820 

808 

798 

793 

785 

773 

771 

771 

12... 

29.801 

789 

776 

768 

755 

756 

756 

777 

13... 

29.817 

802 

792 

777 

768 

761 

768 

780 

14... 

29.813 

791 

775 

765 

745 

740 

740 

745 

15... 

29.661 

645 

628 

607 

587 

585 

586 

590 

16... 

29.691 

693 

696 

698 

698 

704 

709 

715 

17... 

29.804 

790 

768 

761 

753 

749 

746 

739 

18... 

29.748 

737 

722 

720 

698 

695 

691 

693 

19... 

29.722 

713 

713 

709 

705 

695 

709 

726 

20... 

29.851 

846 

835 

822 

818 

812 

832 

838 

21... 

29.812 

792 

778 

754 

740 

732 

726 

720 

22... 

29.635 

617 

602 

601 

593 

607 

617 

625 

23... 

29.720 

700 

682 

671 

668 

660 

669 

667 

24... 

29.664 

658 

649 

637 

620 

625 

617 

623 

25... 

29.585 

583 

575 

580 

586 

599 

626 

651 

26... 

29.825 

823 

818 

798 

783 

780 

782 

792 

27... 

29.893 

880 

864 

862 

858 

846 

842 

842 

28... 

29.878 

864 

848 

839 

829 

825 

823 

829 

29... 

29.867 

853 

832 

816 

801 

800 

800 

818 

30... 

29.863 

848 

827 

809 

805 

819 

826 

825 

31... 

29.703 

679 

662 

622 

601 

630 

624 

633 

Date.                                                    REMARE 

:s. 

July  1.  Cloudy;  rain;  wind  S. 

"     2.  Changeable ;  wind  S. 

"     3.  Changeable ;  warm ;  wind  S 

. 

"     4.  Clear  ;  warm ;  wind  N.  W. 

"     5.  Clear;  warm;  wind  S. 

"     6.  Clear ;  cloudy ;  wind  S. 

"     7.  Rain ;  cloudy ;  fall  of  watci 

•  0*".40 ; 

wind  S 

. 

"     8.  Changeable  ;  wind  W. 

"     9.  Shower  of  rain ;  fall  of  wat 

er  0^".30 

;  wind 

S.  E. 

"  10.  Changeable;  wind  W. 

"  11.  Clear;  wind  N. 

94 


Mkteohoijhih  al  Oiiser  va rioys. 


TYrO-BAROUllAPH. 

July,  1868. 

Date. 

8/t. 

9A. 

lOA. 

•     \\h. 

12/i. 

m. 

14A. 

15*. 

1... 
2... 

" ' '909 

* ' '919 

"931 

"934 

946 

'"942 

935 

933 

3... 

917 

919 

917 

930 

926 

914 

911 

911 

4... 

806 

809 

808 

808 

803 

803 

799 

799 

5... 

808 

847 

871 

876 

877 

884 

906 

915 

(5... 

7... 
8... 

874 

888 

890 

886 

895 

894 

894 

883 

"'716 

* ' '726 

' *  *726 

' * '742 

' ' '748 

"'748 

'"758 

"752 

9... 

832 

854 

856 

857 

859 

870 

873 

873 

10... 

810 

819 

823 

825 

827 

824 

829 

834 

11... 

772 

781 

782 

788 

788 

780 

780 

784 

13... 

781 

785 

789 

793 

797 

801 

805 

809 

13... 

817 

817 

816 

817 

819 

809 

804 

802 

14... 

750 

752 

753 

753 

748 

741 

726 

724 

15.. 

602 

614 

610 

608 

599 

592 

595 

612 

16... 

717 

736 

748 

754 

765 

767 

774 

785 

17... 

739 

738 

757 

762 

769 

766 

758 

754 

18... 

695 

711 

714 

715 

717 

717 

712 

709 

19... 

750 

763 

763 

774 

778 

778 

779 

768 

20... 

842 

872 

867 

859 

858 

870 

869 

847 

21... 

719 

720 

714 

708 

708 

697 

686 

678 

22... 

634 

.656 

656 

666 

671 

672 

673 

673 

23... 

679 

683 

679 

6(56 

670 

670 

662 

662 

24  . . 

630 

631 

628 

631 

610 

592 

589 

592 

25... 

()77 

(594 

709 

720 

732 

737 

747 

754 

26... 

807 

821 

832 

846 

864 

868 

873 

872 

27... 

839 

854 

849 

857 

857 

843 

842 

840 

28... 

828 

838 

846 

856 

854 

857 

860 

863 

29... 

825 

838 

832 

833 

838 

832 

827 

823 

30... 

823 

823 

828 

831 

833 

829 

822 

817 

31... 

650 

618 

627 

607 

601 

588 

584 

569 

D 

ATK.                                               REMARKS. 

July 

^  12.  Clear;  hazy;  wiud  N.  W. 

(( 

13.  Clear;  warm;  wind  W. 

u 

14.  Clear;  wind  W. 

u 

15.   Cloudy;  wind  N. 

u 

16.  Clear;  wind  S.  E. 

u 

17.  Changeable;  wind  S.  E. 

a 

18.  Changeable;  rain;  wind  S.  E. 

u 

19.  Rain;  cloudy;  fall  of  water  0*".70 

;  wind 

w. 

u 

20.  Cloudy  ;  wind  S. 

ii. 

21.  Cloudy;  shower  of  rain ;  fall  of  w 

ater  O'".. 

jO;  win( 

I  N.  E. 

ME'J  EQR OL OGICA  L    0  BSER  VA  TIONS, 
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TYPO -BAROGRAPH. 

July,  1868. 

Date. 

16A. 

rih. 

18A. 

19/i. 

20A. 

21A. 

22A. 

Wi. 

\ 

1... 
2 

' ' '939 

"*944 

*  * '949 

"*954 

' ' *958 

*'*959 

"956 

'"954 

^'.V. 

917 

924 

930 

•     931 

929 

924 

913 

890 

4... 

802 

803 

803 

806 

807 

807 

807 

811 

5... 

917 

932 

954 

974 

982 

987 

980 

965 

6... 

7... 
8... 

879 

875 

871 

860 

843 

835 

811 

795 

'"751 

'**757 

' ' *765 

.'"794 

'"797 

' ' '794 

"788 

"*78i 

9... 

874 

878 

890 

897 

907 

908 

899 

889 

10... 

839 

844 

849 

854 

859 

847 

838 

834 

11... 

792 

800 

819 

826 

830 

826 

820 

810 

12... 

813 

818 

824 

829 

834 

837 

837 

826 

13... 

817 

830 

838 

846 

846 

839 

833 

822 

14... 

724 

732 

737 

731 

720 

709 

694 

678 

15... 

631 

646 

648 

650 

653 

655 

666 

685 

16... 

803 

815 

821 

830 

831 

826 

831 

819 

17... 

759 

764 

779 

783 

781 

776 

768 

758 

18... 

712 

713 

719 

719 

724 

732 

732 

728 

19... 

773 

792 

809 

828 

838 

848 

851 

851 

20... 

855 

856 

850 

851 

852 

853 

840 

833 

21... 

675 

673 

673 

675 

675 

666 

655 

652 

22... 

679 

695 

714 

723 

725 

722 

729 

732 

23... 

666 

668 

678 

676 

674 

655 

671 

667 

24... 

582 

580 

584 

591 

592 

594 

591 

589 

25... 

766 

780 

800 

825 

843 

850 

849 

860 

26... 

877 

902 

919 

931 

940 

940 

933 

907 

27... 

850 

867 

881 

883 

898 

902 

901 

893 

28... 

867 

886 

900 

905 

•  913 

912 

904 

887 

29... 

837 

846 

857 

873 

877 

888 

914 

870 

30... 

812 

813 

811 

809 

800 

790 

774 

743 

31... 

565 

563 

563 

555 

551 

539 

535 

535 

D 

ATE.                                                 REMARKS. 

July 

22.  Cloudy ;  wind  S.  E. 

u 

23.  Cloudy;  rain;  fall  of  water  0"M0;   wind  S. 

u 

24.  Cloudy ;  sprinkle  of  rain  at  (5A.y  wind  N.  W 

. 

u 

25.  Changeable ;  wind  N. 

u 

26.  Hazy ;  wind  N. 

a 

27.  Very  hazy;  wind  N.  W. 

u 

28.  Cloudy;  sprinkle  of  rain;  hazy;  wind  S. 

u 

29.  Cloudy ;  shower  of  rain ;  fall  of  water  0^".  12  ; 

gale  1 

roni  tS. 

4( 

30.  Hazy;  wind  S. 

(( 

31.  Showery;  fall  of  water  0"\30;  wind  W. 

1 
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MUTEOUOlMOUAtj    UlimiliVATlU.Mi. 


TYPO-BAROGKAPH. 

August,  1868. 

Date. 

Qh. 

\h. 

2A. 

8A. 

4A. 

M. 

6h. 

7A. 

1... 

29.533 

509 

485 

466 

461 

449 

435 

439 

2... 

29.434 

414 

397 

390 

384 

381 

388 

406 

3... 

29.636 

631 

621 

608 

614 

619 

633 

640 

4... 

29.825 

835 

835 

842 

843 

850 

856 

866 

5... 

30.012 

995 

975 

957 

955 

949 

956 

976 

6... 

30.032 

031 

023 

004 

993 

987 

983 

969 

7... 

29.830 

809 

785 

750 

734 

722 

718 

713 

8... 

29.597 

585 

557 

544 

534 

531 

534 

525 

9... 

29.516 

547 

551 

535 

577 

579 

586 

599 

10... 

29.820 

816 

815 

795 

782 

783 

786 

807 

11... 

29.757 

74,5 

739 

713 

703 

714 

710 

704 

13... 

29.758 

771 

780 

788 

794 

818 

810 

814 

13... 

29.906 

881 

864 

847 

829 

828 

813 

824 

14... 

29.909 

889 

867 

857 

839 

824 

831 

818 

15... 

29.806 

782 

758 

741 

727 

712 

703 

701 

16... 

29.842 

846 

839 

828 

830 

842 

860 

887 

17... 

30.089 

077 

051 

043 

025 

023 

Oil 

015 

18... 

30.022 

024 

024 

965 

946 

936 

934 

932 

19... 

29.800 

789 

771 

751 

735 

742 

783 

778 

20... 

29.734 

734 

725 

718 

717 

713 

734 

734 

31... 

29.909 

903 

891 

882 

882 

882 

880 

860 

33... 

30.006 

994 

968 

954 

940 

924 

913 

895 

33... 

39.915 

907 

880 

865 

840 

832 

807 

786 

34... 

29.854 

837 

819 

812 

802 

802 

800 

806 

35... 

29.897 

881 

872 

8(58 

858 

854 

848 

837 

36... 

29.912 

896 

881 

867 

847 

840 

846 

853 

37... 

30.090 

096 

090 

079 

056 

054 

054 

053 

28... 

30.079 

063 

034 

Oil 

993 

984 

970 

963 

29... 

29.829 

803 

778 

750 

721 

707 

686 

674 

30... 

29.750 

745 

746 

749 

754 

752 

776 

806 

31... 

29.885 

858 

818 

781 

753 

747 

740 

733 

Di 

ITE.                                                        REMARKS. 

Aug 

1.  Showers  of  rain;  fall  of  water  0*".( 

35;  win< 

i  w. 

(( 

2.  Shower  of  rain ;  changeable ;  wine 

N.  W. 

u 

3.  Sprinkle  of  rain ;  cloudy ;  wind  N 

W. 

(C 

4.  Cloudy;  rain;  fall  of  water  0*M3 

;  wind  '. 

ST.  E. 

(C 

5.  Cloudy ;  rain ;  fall  of  water  0*'».45 

;  wind  '. 

ST.  E. 

(( 

6.  Cloudy  ;  wind  N. 

(( 

7.  Changeable  ;  rain ;  gale  from  S. 

(( 

8.  Rain;  fall  of  water  0'°.15;  wind  S 

. 

(( 

9.  Heavy  shower  of  rain,  0^".50 ;  win 

d  N.  W 

(( 

10.  Cloudy;  sprinkle  of  rain;  gale  fro 

mS.  E. 

(( 

11.  Shower  of  rain;  cloudy;  wind  N. 

E. 

Meteor  ol  ogica  l  Obser  va  tions. 
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T  YPO-B  AROGE  APH. 

August,  1868. 


Date. 

8/i. 

9A. 

lO/i. 

\\h. 

nh. 

13A. 

14A. 

1... 

446 

461 

463 

449 

449 

444 

443 

nJ  .    .    . 

431 

456 

462 

460 

468 

474 

480 

3... 

G'oO 

694 

709 

706 

706 

709 

719 

4... 

875 

894 

902 

911 

924 

929 

929 

5... 

987 

008 

998 

996 

010 

015 

004 

0... 

.970 

978 

965 

961 

951 

942 

936 

7... 

719 

723 

717 

700 

690 

681 

663 

8... 

521 

540 

540 

545 

551 

546 

541 

9... 

626 

640 

664 

674 

680 

697 

707 

10... 

822 

833 

821 

805 

807 

819 

807 

11... 

702 

701 

689 

680 

663 

665 

659 

12... 

836 

856 

871 

882 

896 

901 

909 

13... 

841 

853 

863 

867 

881 

887 

889 

14... 

833 

854 

854 

858 

863 

862 

858 

15... 

709 

713 

712 

705 

710 

711 

712 

16... 

911 

938 

954 

983 

994 

999 

000 

17... 

020 

036 

043 

041 

049 

047 

042 

18... 

955 

950 

920 

920 

883 

897 

887 

19... 

790 

785 

776 

748 

734 

730 

733 

20... 

766 

785 

782 

789 

802 

803 

808 

21... 

892 

917 

930 

943 

955 

956 

960 

22... 

897 

913 

916 

921 

922 

922 

923 

23... 

798 

808 

811 

818 

819 

818 

825 

24... 

823 

832 

837 

838 

840 

844 

844 

25... 

848 

859 

866 

876 

881 

884 

891 

26... 

860 

867 

874 

881 

914 

921 

950 

27... 

072 

077 

088 

098 

101 

102 

106 

28... 

972 

973 

973 

968 

959 

941 

925 

29... 

689 

693 

697 

697 

714 

710 

711 

30... 

825 

846 

854 

859 

865 

872 

878 

31.. 

745 

725 

710 

704 

680 

656 

646 

15A. 


438 
492 
710 
918 
003 
917 
648 
530 
716 
798 
698 
915 
898 
856 
719 
021 
036 
884 
736 
816 
964 
923 
829 
847 
895 
961 
106 
919 
710 
878 
615 


Date.  REMARKS. 

Aug.   12.  Showery;  changeable;   fall  of  water  for  11th  and  12th, 


0^M8;  wind  S. 

13.  Changeable;  wind  S. 

14.  Clear;  wind  S. 

15.  Cloudy;  shower  at  12A.y  wind  N. 

16.  Clear;  wind  N. 

1 7.  Changeable ;  gale  from  S. 

18.  Cloudy;  gale  from  S. 

19.  Rain;  fall  of  water  1^".30;  wind  W. 

20.  Showers;  fall  of  water  0"\23;  wind  N. 

21.  Clear;  wind  N.  W. 


13 
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ilKTHosohoaiCAL  Observations. 


1 
1 

TYFO-BAllOGKAPH. 

1 

August,  1868. 

Date. 

16/i. 

17A. 

18^. 

19A. 

aoA. 

21A. 

22A. 

28A. 

1... 

439 

441 

459 

463 

464 

'464 

455 

444 

2... 

508 

534 

548 

576 

599 

621 

628 

629 

3... 

739 

756 

757 

782 

792 

804 

807 

818 

4... 

928 

949 

974 

984 

991 

005 

014 

016 

5... 

001 

009 

016 

021 

025 

027 

033 

036 

6... 

905 

904 

903 

898 

898 

885 

871 

857 

7... 

631 

037 

646 

637 

622 

623 

623 

625 

8... 

537 

542 

547 

551 

547 

542 

537 

53,5 

9... 

721 

741 

759 

788 

802 

811 

824 

822 

10... 

793 

797 

803 

802 

800 

784 

764 

759 

11... 

704 

704 

725 

745 

758 

759 

766 

763 

12... 

918 

930 

945 

949 

947 

950 

943 

921 

13... 

899 

909 

928 

940 

944 

944 

941 

924 

14... 

855 

858 

867 

873 

875 

877 

859 

835 

15... 

726 

747 

752 

788 

824 

832 

842 

854 

16... 

025 

045 

069 

076 

100 

097 

099 

102 

17... 

038 

041 

049 

054 

051 

051 

041 

040 

18... 

878 

872 

865 

861 

864 

858 

869 

835 

19... 

739 

741 

744 

746 

749 

752 

747 

740 

20... 

829 

840 

867 

878 

885 

896 

912 

916 

21... 

971 

984 

000 

009 

014 

027 

038 

023 

22 

924 

935 

955 

960 

961 

956 

952 

937 

23!;; 

833 

846 

857 

866 

867 

872 

872 

872 

24... 

856 

874 

890 

903 

910 

912 

913 

908 

25... 

898 

903 

911 

915 

926 

928 

929 

923 

26... 

984 

003 

031 

057 

077 

088 

094 

095 

27... 

106 

102 

107 

112 

115 

117 

118 

096 

28... 

907 

905 

899 

890 

881 

875 

849 

840 

29... 

716 

729 

754 

764 

767 

770 

766 

758 

30.. 

879 

889 

898 

909 

927 

930 

917 

899 

31... 

593 

595 

018 

630 

647 

666 

689 

701 

DAT 

E. 

KEMABB 

.s. 

4 

Aug. 

22.  Clear. 

u 

23.  Clear  to  1( 

\h.;  changeable 

;  wind 

N. 

u 

24.  Changeabl 

e ;  wmd  S. 

(( 

25.  Changeabl 

e ;  wind  S.  E. 

(( 

26.  Changeabl 

e;  high  wind  ^ 

, 

(C 

27.  Changeabl 

e ;  high  wind  S 

(( 

28.  Changeabl 

e ;  wind  S. 

(( 

29.  Changeabl 

e ;  wind  S. 

(( 

30.  Changeabl 

e  ;  rain  ;  fall  of 

water  t 

i".40;   A 

^ind  W. 

(( 

31.  Cloudy;  r 

ain ;  fall  of  wat 

er  0*°.05 

;  wind 

W. 

Meteorological  Observations. 
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TYPO-BAROGRAPH. 

SEFrEMBER, 

1868. 

Date. 

Oh. 

ih. 

2h. 

3-!^. 

4A. 

5h, 

6/i. 

ilh. 

1... 

29.706 

704 

707 

723 

736 

749 

752 

747 

2... 

29.954 

950 

945 

940 

939 

939 

934 

937 

3... 

30.101 

094 

089 

086 

073 

059 

054 

050 

4... 

29.916 

904 

891 

870 

865 

852 

838 

842 

5... 

29.780 

775 

755 

734 

732 

736 

737 

746 

6... 

29.840 

830 

818 

818 

808 

802 

802 

802 

7... 

29.609 

602 

617 

621 

625 

670 

705 

755 

8... 

29.928 

•918 

885 

865 

850 

849 

834 

829 

9... 

29.727 

726 

727 

714 

712 

717 

726 

742 

10... 

29.795 

791 

771 

754 

746 

746 

750 

763 

11... 

29.891 

897 

883 

877 

873 

872 

876 

898 

12... 

29.908 

886 

861 

829 

819 

800 

789 

778 

13... 

29.726 

721 

711 

707 

708 

712 

729 

780 

14... 

29.902 

905 

908 

911 

914 

917 

920 

922 

15... 

29.919 

885 

878 

872 

854 

837 

814 

816 

16... 

29.632 

648 

664 

680 

703 

732 

743 

789 

17... 

29.988 

969 

.961 

962 

963 

967 

986 

009 

18... 

30.208 

198 

178 

163 

160 

160 

160 

168 

19... 

30.253 

227 

200 

178 

159 

141 

117 

120 

20... 

29.834 

805 

795 

775 

755 

742 

736 

736 

21... 

29.959 

948 

*924 

908 

901 

897 

897 

905 

22... 

29.931 

904 

876 

845 

838 

828 

820 

839 

23... 

29.758 

765 

767 

779 

800 

815 

863 

901 

24... 

30.145 

144 

119 

082 

075 

078 

063 

051 

25... 

29.739 

726 

713 

700 

691 

682 

679 

674 

26... 

29.972 

962 

956 

954 

943 

944 

944 

945 

27... 

29.851 

842 

819 

801 

789 

789 

785 

778 

28... 

29.668 

650 

647 

649 

658 

668 

691 

720 

29... 

29.841 

821 

811 

814 

827 

847 

872 

889 

30... 

29.864 

821 

812 

817 

803 

794 

803 

820 

DAT 

E.                                                     KEMAKE 

.S. 

Sept 

1.  Changeable;  wind  W. 

u 

2.  Cloudy ;  wind  W. 

u 

3.  Rain;  fall  of  water  O^^SV  ; 

wind  S. 

ii 

4.  Rain;  fall  of  water  0*^27; 

wind  ^ 

.  w. 

it 

6.  Clear. 

ii 

0.  Cloudy ;  rain ;   fall  of  wate 

r  0^".97 

,  wind  ^ 

^. 

ii 

7.  Rain ;  gale  from  S. 

'     ii 

8.  Cloudy  ;  wind  S. 

ii 

9.  Rain ;  cloudy ;  fall  of  watc 

jr  0*».20 

;  wind  t 

^. 

ii 

10.  Rain  ;  fall  of  water  ^".00 ; 

wind  S 

J  00 


METEOBOLOaiVAL    OBSERVATIONS. 


TYrO-BAKOGKAPII. 

September, 

1868. 

Datb. 

8A. 

9/i. 

lOA. 

llA. 

m.. 

m. 

14A. 

15A. 

1... 

777 

810 

821 

825 

834 

843 

854 

867 

2... 

965 

979 

992 

004 

017 

025 

040 

045 

3... 

054 

061 

004 

068 

060 

033 

022 

013 

4... 

850 

843 

832 

805 

791 

783 

783 

770 

5... 

778 

797 

807 

807 

807 

822 

824 

824 

6... 

800 

794 

786 

776 

749 

725 

708 

674 

7... 

760 

812 

814 

818 

854 

862 

874 

901 

8... 

833 

837 

834 

828 

819 

803 

785 

780 

9... 

753 

765 

770 

779 

783 

780 

780 

780 

10... 

771 

788 

799 

804 

802 

788 

786 

791 

11... 

906 

915 

918 

920 

920 

913 

907 

910 

12... 

781 

783 

781 

783 

772 

762 

748 

735 

13... 

810 

841 

857 

864 

866 

869 

872 

875 

14... 

924 

927 

929 

932 

934 

935 

935 

935 

15... 

835 

831 

836 

825 

799 

772 

730 

732 

16... 

812 

841 

863 

866 

897 

915 

926 

925 

17... 

045 

081 

101 

122 

128 

131 

139 

151 

18... 

174 

196 

210 

235 

242 

242 

240 

239 

19... 

126 

127 

113 

098 

086 

076 

044 

010 

20... 

732 

733 

741 

745 

764 

782 

806 

818 

21... 

922 

943 

961 

963 

959 

960 

953 

948 

22... 

846 

845 

849 

839 

808 

809 

803 

797 

23... 

946 

946 

966 

986 

006 

026 

046 

066 

24... 

049 

049 

976 

962 

930 

920 

883 

855 

25... 

677 

658 

655 

659 

657 

712 

748 

778 

26... 

947 

944 

945 

952 

952 

952 

937 

928 

27... 

778 

768 

762 

756 

754 

734 

722 

720 

28... 

742 

760 

771 

776 

777 

783 

784 

779 

29... 

885 

891 

897 

908 

928 

958 

953 

954 

30... 

839 

879 

880 

889 

913 

936 

957 

986 

DAT 

E.                                                         EEMAEB 

.s. 

Sept 

11.  Heavy  shower  at  7  p.  m 
wind  N. 

;    rain ; 

fall  ol 

water 

li^60 ; 

u 

12.  Cloudy;  wind  S. 

a 

13.  Cloudy;  wind  N.  W. 

u 

14.  Clear. 

u 

15.  Clear;  rain;  fall  of  water 

0"M0; 

gale  froi 

m.  S. 

(( 

16.  lligli  wind  from  W. ;  cleai 

•;  cold. 

(( 

17.  Clear;  wind  W. 

(( 

18.  Clear;  cloudy;  wind  S. 

u 

19.  Cloudy;  rain;  wind  S. 

u 

20.  Kain ;  clear ;  fall  of  water 

0*^47; 

wind  \\ 

r. 

Meteor olo oioa l  Obses  va  tions. 
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TYPO-BAROGEAPH. 

September,  1868. 

Date. 

16h. 

17A. 

18/i. 

197i. 

20^. 

217i. 

227i. 

23/i. 

1... 

875 

893 

913 

931 

933 

948 

950 

954 

2... 

052 

071 

096 

100 

098 

100 

102 

105 

8... 

008 

005 

987 

991 

984 

978 

959 

942 

4... 

769 

770 

783 

791 

796 

800 

.    796 

788 

5... 

824 

831 

840 

860 

870 

870 

871 

856 

0... 

647 

656 

667 

662 

636 

617 

641 

628 

7... 

911 

911 

943 

950 

960 

967 

962 

960 

8... 

775 

758 

754 

749 

728 

731 

743 

742 

9... 

780 

784 

789 

797 

807 

804 

801 

798 

10... 

817 

834 

850 

866 

877 

887 

889 

891 

11... 

912 

922 

924 

924 

924 

927 

928 

922 

12... 

733 

733 

734 

735 

736 

744 

744 

735 

13... 

878 

881 

884 

887 

890 

893 

896 

899 

14... 

939 

959 

971 

989 

989 

980 

966 

952 

15... 

706 

682 

659 

640 

610 

603 

616 

617 

16... 

928 

929 

958 

983 

998 

018 

020 

007 

17... 

161 

175 

186 

202 

216 

227 

229 

220 

18... 

249 

259 

291 

301 

311 

316 

297 

279 

19... 

000 

987 

970 

955 

939 

923 

886 

865 

20... 

851 

885 

914 

935 

952 

963 

969 

965 

21... 

948 

948 

958 

969 

966 

964 

959 

940 

22... 

783 

779 

777 

767 

761 

766 

766 

763 

23... 

086 

109 

131 

153 

151 

149 

147 

146 

24... 

840 

823 

798 

803 

790 

778 

765 

752 

25... 

804 

840 

841 

915 

940 

962 

969 

972 

26... 

928 

930 

932 

933 

926 

924 

903 

858 

27... 

722 

724 

706 

700 

694 

702 

696 

680 

28... 

780 

785 

804 

817 

825 

844 

847 

846 

29... 

964 

956 

974 

978 

964 

958 

925 

895 

30... 

014 

044 

078 

112 

134 

161 

176 

172 

Date.                                                 REMARKS. 

Sept.  21.  Clear  to  12 A./  cloudy;  wind  S. 

"      22.  Rain;  cloudy;  fall  of  water  0"\74 

;  wind 

5. 

"      23.  Cloudy ;  rain  ;  wind  S. 

"      24.  Rain;  fall  of  water  0'^48;  wind  S 

"      25.  Rain;  cloudy;  fall  of  water  0^".24 

"      2G.  Cloudy. 

"      27.  Changeable;  wind  W. 

"      28.  Clear  to  16A.;  wind  W. 

"      29.  Clear. 

"      30.  Cloudy ;  wind  S. 
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Meteorological  Observations, 


TYPO-BAROGRAPH. 
October,  1868. 

Datk. 

OA. 

\h. 

2A. 

8A. 

4A. 

r^h. 

6A. 

lh. 

1... 

2... 

8... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 

30.169 
30.114 
20.032 
30.042 
29.584 
29.762 
29.878 
29.664 
30.110 
30.000 
29.735 

30 '.063 
29.897 
29.779 
29.991 

29 '.989 
29.981 
29.787 
30.263 
30.265 
29.955 
29.911 
30.006 
29.670 
30.214 
30.475 
30.190 

157 
082 
014 
012 
552 
788 
850 
684 
082 
964 
721 

*  * '051 

877 
755 
013 

*"987 
975 
785 
265 
237 
923 
921 
979 
692 
214 
475 
188 

143 
072 
004 
990 
516 
784 
834 
692 
060 
936 
701 

'"637 
863 
745 
027 

'"983 
949 
785 
265 
223 
905 
937 
952 
710 
207 
450 
099 

137 

056 
002 
962 
484 
806 
814 
738 
052 
932 
697 

' * "627 
853 

747 
059 

'"983 
909 
795 
269 
197 
895 
947 
926 
757 
207 
434 
056 

133 
056 
004 
950 
470 
824 
794 
786 
046 
924 
707 

"'621 
837 
749 
095 

*  * '985 
910 
819 
273 
185 
875 
963 
904 
790 
208 
434 
944 

133 

046 
010 
926 
450 
842 
790 
816 
042 
906 
731 

*  *  *6i9 
831 
745 
139 

* ' '623 
905 
825 
279 
161 
869 
987 
890 
842 
208 
415 
898 

139 
040 
030 
924 
450 
870 
790 
838 
046 
914 
749 

' *  *6i5 
825 
755 
175 

" ' '623 
903 
851 
291 
153 
869 
021 
872 
873 
231 
414 
871 

147 

038 
038 
922 
440 
888 
774 
870 
050 
914 
765 

'oi.i 

819 
757 
207 

'"62i 
908 
859 
297 
151 
867 
037  1 
849 
892 
247 
413 
864 

Date.                                                  REMAKES. 

Oct.    9.  Clear;  wind  S. 
"      13.  Rain;  fall  of  water  0»°.25. 

*'      17.  Snow;  clear;  gale  from  W. ;  fall  of  water  0'".25. 
"      18.  Rain;  wind  S. 

1 

Meteor  ol  o  gical  Ob  see  va  tions. 
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TYPO-BAROGRAPH. 

October,  1868. 

Date. 

8h. 

9/i. 

lOA. 

llA. 

12^. 

13A. 

14h. 

15/i. 

1... 

2... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 

154 

038 
050 
920 
440 
912 
760 
904 
068 
920 
781 

"*6ii 
817 
759 
221 

*  ***635 
891 
869 
297 
147 
863 
061 
832 
896 
260 
412 
825 

161 
034 

078 
900 
428 
916 
748 
920 
070 
916 
819 

**'999 
815 
761 
235 

"'623 
867 
903 
303 
145 
855 
063 
809 
921 
280 
411 
773 

159 
030 
082 
878 
418 
928 
720 
960 
072 
918 
839 

"*987 
791 
755 
251 

* ' '649 
863 
929 
305 
137 
833 
069 
784 
930 
288 
410 
732 

147 
008 
082 
870 
440 
934 
716 
970 
070 
902 
835 

'"'983 

787 
745 
255 

'"649 
849 
945 
307 
123 
827 
071 
769 
933 
313 
409 
685 

137 

996 
082 
842 
458 
948 
696 
992 
064 
892 
841 

'"971 

781 
739 
261 

' ' '035 
825 
975 
311 
113 
821 
075 
733 
960 
332 
407 
672 

135 
000 
080 
836 
470 
952 
680 
002 
048 
862 
843 


"'957 

779 
741 
267 

'"osi 

815 
991 
313 
105 
805 
073 
724 
984 
350 
405 
665 

135 
996 
074 

810 
480 
948 
642 
004 
036 
854 
835 

* ' '951 

761 

747 
279 

'"631 
797 
021 
313 
097 
795 
0^5 
701 
016 
368 
396 
658 

137 
986 
078 
792 
500 
944 
634 
016 
036 
850 
825 

***94i 
767 
745 
279 

'"637 
795 
041 
309 
073 
793 
083 
701 
036 
373 
377 
651 

Date.                                                  REMARKS. 
Oct.  21.  Rain. 
"     22.  Snow;  rain  and  sleet;  fall  of  water  0^".50. 
"     23.  Clear. 
"      24.  Changeable. 
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Metborolooioal  Observatiohs. 


TYPO-BAllOailAPIL 
October,  1868. 

Date. 

KWi. 

\1h. 

18A. 

Wi. 

20A. 

21A. 

Wi. 

28A. 

1... 

2... 

3... 

4... 

5... 

0... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
10... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
20... 
27... 
28... 
29... 
30... 
31... 

139 

982 
082 
778 
522 
932 
032 
032 
050 
842 
831 

" *  *935 
7(57 
705 
279 

' ' '639 
781 
007 
309 
071 
801 
091 
T)89 
000 
384 
305 
644 

139 
982 
090 
750 
550 
944 
024 
044 
048 
820 
851 

'  '935 

775 
789 
291 

'627 
781 
103 
305 
009 
807 
085 
075 
100 
408 
357 
037 

139 

980 
102 
730 
594 
900 
018 
072 
038 
810 
859 

"935 

785 
815 
293 

'"623 

781 
139 
303 
005 
827 
087 
007 
134 
409 
320 
030 

141 
998 
110 
738 
624 
954 
604 
086 
050 
816 
873 

' * '933 
793 
851 
293 

' ' '629 
785 
175 
314 
063 
841 
099 
650 
152 
439 
300 
023 

147 
014 
118 
710 
050 
950 
602 
112 
048 
812 
893 

' ' '935 

817 
871 
303 

' * '631 
787 
207 
319 
059 

•  873 
099 
617 
170 
455 
288 
616 

147 
024 
114 

688 
684 
942 
GOO 
122 
040 
804 
899 

' * '935 
815 
913 
305 

' " '635 
789 
225 
323 
039 
893 
077 
023 
180 
457 
273 
608 

143 

030 
100 
658 
712 
920 
602 
124 
030 
774 
897 

' ' '935 
815 
943 

287 

' ' '621 
789 
239 
301 
029 
903 
059 
641 
200 
471 
256 
000 

135 
032 
078 
616 
730 
908 
642 
115 
012 
770 
897 

"'927 
795 
973 
263 

'"'oil 

785 
257 
287 
991 
911 
035 
655 
213 
475 
221 
578 

Datk.                      remarks. 

Oct.  25.  Rain;  fall  of  rain  0'".1G. 
"  26.  Changeable. 
"   27.  Rain  ;  liigh  wind  S. 
"  31.  Rain;  fall  of  water  1*".55. 

Meteorological  Observations. 
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TYPO-BAROGRAPH. 

November,  1868. 

Date. 

OA. 

l/i. 

2/i. 

'6h. 

Ah. 

m. 

m. 

7/t. 

1... 

2. . . 

3." 

4... 

5... 

6. . . 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 

29.549 
29.797 

29] 765 

29.585 

29! 809 
29.864 
29.727 
30.057 
30.120 
30.084 
30.162 
30.259 
30.086 
29.650 
29.693 
29.674 
29.610 
29.651 
29.940 
29.844 
29.942 
29.374 
29.873 
29.731 
29.462 
29.227 

538 
797 

' ' '759 

577 

""795 
854 
717 
065 
092 
078 
155 
237 
066 
633 
685 
666 
609 
652 
932 
842 
934 
362 
879 
691 
454 
222 

526 

798 

'  *  '745) 

574 

'"785 
858 
704 
075 
072 
060 
138 
237 
035 
620 
674 
663 
589 
676 
926 
841 
917 
355 
882 
664 
453 
222 

536 

802 

"'738 
574 

'"788 
861 
706 
094 
051 
052 
138 
229 
024 
614 
674 
66:} 
575 
695 
923 
852 
912 
350 
885 
629 
452 
229 

567 

815 

'"737 

583 

'"796 

887 
709 
118 
051 
051 
147 
220 
009 
613 
674 
663 
575 
721 
925 
863 
882 
351 
889 
619 
451 
236 

557 
825 

608 

"'mi 

884 
727 
136 
057 
049 
150 
225 
002 
609 
675 
662 
575 
732 
928 
885 
862 
365 
903 
619 
450 
260 

568 

822 

'"736 
633 



'"823 
891 
750 
101 
064 
049 
163 
236 
997 
633 
682 
662 
577 
741 
919 
888 
S56 
406 
918 
567 
449 
295 

576 
832 

"'724 
647 

1 

""826 
891 
756 
180 
075 
051 
174 
236 
973 
644 
683 
659 
576 
752 
922 
908 
823 
443 
931 
558 
448 
313 

Date.                                                       REMARKS. 

Nov.  1.  Snow;  rain;  fall  of  water  0'°.V6. 
"       2.  Cloudy;  clear. 
"       3.  Clear. 

"       4.  Rain;  fall  of  water  0^".30. 
"       5.  Wind  W. 
"       8.  Rain;  fall  of  water  0^". 20. 
"       9.  Rain;  fall  of  water  O^MO. 

"     10.  Rain;  fall  of  water  0^".45.                                                             j 
"     11.  Cloudy;  snow  squall;  wind  W. 

14 
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METEOnOLOaiCAL    OnSBRVATIONS. 


TYPO-BAROGKAPH. 

November,  1868. 

Datk. 

9h. 

9A. 

10^. 

llA. 

m. 

\Vi. 

14A. 

ISA. 

1... 

567 

572 

574 

572 

576 

577 

618 

680 

2... 

835 

839 

840 

840 

83() 

837 

888 

W^O 

3... 









4... 

'"*7i8 

*"7ii 

704 

697 

' ' '682 

682 

'"642 

m^ 

5... 
6... 

688 

702 

723 

736 

768 

783 

809 

823 

7... 
8... 
9... 

***854 

*  * '868 

'"'886 

'"896 

'908 

' ' *899 

"907 

***897 

10... 

880 

858 

846 

819 

78J) 

783 

773 

763 

11... 

77V 

797 

815 

831 

839 

844 

a54 

864 

12... 

181 

189 

191 

195 

197 

201 

202 

215 

13... 

082 

083 

085 

092 

094 

088 

094 

097 

14... 

067 

086 

097 

112 

119 

119 

134 

185 

15... 

178 

183 

184 

186 

190 

193 

197 

205 

16... 

234 

247 

232 

217 

216 

211 

209 

192 

17... 

971 

960 

955 

933 

905 

889 

851 

790 

18... 

644 

652 

654 

659 

670 

670 

682 

686 

19... 

683 

692 

685 

683 

686 

688 

688 

685 

20... 

657 

653 

643 

619 

626 

623 

621 

619 

21... 

577 

589 

589 

589 

591 

588 

585 

582 

22... 

768 

790 

799 

813 

827 

831 

842 

852 

23... 

927 

927 

918 

905 

903 

893 

887 

873 

24... 

928 

948 

967 

969 

971 

973 

976 

979 

25... 

811 

811 

801 

•     801 

784 

765 

739 

6a5 

26... 

486 

524 

570 

587 

632 

651 

671 

698 

27... 

932 

932 

931 

919 

911 

903 

895 

887 

28... 

554 

533 

524 

509 

487 

477 

466 

464 

29... 

438 

413 

404 

377 

359 

343 

327 

312 

80... 

347 

369 

370 

370 

372 

375 

389 

392 

DAT 

B. 

REMARKS. 

Nov 
(( 

(C 

12.  Cloudy  to 

13.  Clear. 

14.  Changeabl 

15.  Changeabl 

16.  Changeabl 

12 A./  clear. 

e. 
e. 
e. 

u 

17.  Cloudy;  si 

10 w  and  rain ;  fall  of  w 

ater  0*". 

50. 

u 

19.  Cloudy. 

« 

20.  Cloudy. 

<( 

21.  Cloudy. 

Meteorolooioal  Observations. 
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TYPO-BAROGRAPH. 

November,  1868. 

Date. 

Wi. 

17/i. 

18;^. 

19A. 

20A. 

217i. 

22;^. 

Wi. 

1... 

650 

680 

709 

732 

756 

771 

780 

796 

2... 
3... 
4... 

841 

843 

845 

847 

849 

840 

831 

822 

'608 

"*666 

' *  *595 

'590 

'eoo 

'"597 

"'593 

* " '589 

5... 
6... 

7... 
8... 
9... 

837 

857 

887 

924 

931 

941 

960 

973 

* ' '897 

*  *  *895 

*'*888 

■  *  *837 

""893 

*"'893 

' *  *88i 

'867 

10... 

733 

736 

701 

704 

704 

713 

720 

724 

11... 

872 

894 

912 

944 

976 

015 

032 

054 

12... 

194 

182 

182 

184 

186 

173 

161 

132 

13... 

091 

084 

093 

101 

116 

127 

115 

108 

14... 

132 

152 

160 

171 

188 

195 

191 

180 

15... 

209 

220 

247 

260 

277 

286 

290 

287 

16... 

182 

181 

170 

169 

160 

139 

136 

119 

17... 

770 

751 

732 

713 

694 

675 

674 

652 

18... 

686 

683 

692 

696 

689 

698 

698 

699 

19... 

685 

685 

682 

685 

689 

693 

690 

682 

20... 

618 

617 

615 

618 

621 

624 

624 

617 

21... 

578 

588 

598 

610 

629 

648 

651 

652 

22... 

853 

873 

889 

909 

928 

938 

949 

951 

23... 

864 

858 

849 

853 

857 

863 

866 

856 

24... 

994 

004 

006 

982 

992 

995 

995 

997 

25... 

643 

614 

581 

568 

554 

496 

450 

410 

26... 

714 

748 

786 

804 

847 

853 

866 

869 

27... 

879 

871 

863 

855 

847 

818 

789 

760 

28... 

456 

461 

467 

472 

478 

473 

467 

462 

29... 

297 

282 

267 

252 

244 

238 

237 

233 

30... 

393 

393 

398 

404 

422 

435 

448 

461 

Dai 

m. 

REMARKS. 

Nov 

.  22.  Cloudy. 

(( 

23.  Changeabl 

e. 

cc 

24.  Changeabl 

e. 

(( 

25.  Cloudy;  vi 

lin;  fall  of  water  0'°.  10 

(( 

26.  Rain;  fall 

of  water  0^".76. 

(( 

27.  Cloudy. 

t 

(( 

28.  Rain. 

(( 

29.  Cloudy;  si 

[low. 

u 

30.  Cloudy. 
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Mbteorolooical  Observations. 


TYPO-BAROGRAPH. 

Decembeb, 

1868. 

Datt?. 

OA. 

1^. 

m. 

Vi. 

Ah. 

5h. 

Gh. 

7A. 

1... 
2... 
3... 

30'.  057 

'()64 

"m 

077 

'"m 

' '  091 

' '  095 



'"lis 

4... 

30.057 

045 

029 

Oil 

003 

997 

973 

949 

5... 

29.773 

761 

755 

757 

763 

779 

791 

799 

()... 

29.993 

993 

995 

005 

025 

031 

039 

039 

rv 

t  .  .  . 

29.583 

485 

401 

307 

151 

045 

985 

901 

8... 

29.039 

043 

041 

063 

073 

075 

105 

111 

9... 

29.565 

585 

603 

631 

655 

677 

697 

717 

10... 

29.749 

737 

729 

731 

751 

759 

767 

769 

11... 

29.759 

759 

755 

675 

6:}9 

611 

605 

603 

12... 

29.795 

805 

823 

855 

879 

899 

918 

903 

13... 

30.153 

135 

.     121 

125 

127 

119 

133 

143 

14... 

29.891 

863 

839 

833 

815 

775 

753 

753 

15... 

29.977 

983 

981 

987 

013 

037 

033 

037 

16... 

29.779 

741 

703 

645 

615 

'  589 

575 

561 

17... 

29.109 

089 

079 

073 

071 

077 

081 

095 

18... 

29.475 

499 

525 

529 

625 

697 

707 

787 

19... 

30.297 

301 

297 

313 

313 

307 

323 

327 

20... 

29.835 

795 

743 

713 

683 

675 

661 

665 

21... 

29.569 

555 

557 

591 

593 

613 

621 

673 

22... 

29.887 

883 

883 

891 

903 

903 

909 

915 

23... 

29.749 

755 

757 

789 

792 

821 

832 

865 

24... 

29.703 

739 

737 

735 

745 

751 

755 

763 

25... 

29.683 

071 

657 

657 

655 

659 

673 

683 

26... 

30.154 

161 

167 

173 

192 

194 

233 

265 

27... 

30.279 

259 

235 

232 

225 

191 

189 

183 

28... 

30.083 

095 

107 

119 

145 

155 

162 

'      183 

29... 

29.792 

745 

747 

745 

747 

755 

793 

825 

30... 

30.191 

183 

159 

165 

163 

153 

159 

171 

31... 

30.149 

115 

113 

120 

122 

123 

125 

125 

Date. 

REMARK 

S. 

Dec.  1.  Changeable. 

"      3.  Changeable. 

"      4.  Cloudy;  snc 

>w ;  fall  of  wat( 

.,.  o'n.42 

"      5.  Snow  ;  fall  ( 

)f  water  0'".17. 

"      G.  Cloudy  ;  sn< 

)w ;  fall  of  watt 

^r  0»".25. 

"       7.  Snow  and  rr 

tin ;  fall  of  wate 

M-  ]'".00 

"       8.  Cloudy;  sn( 

iw;  eliangeable 

"      9.  Changeable. 

"    10.  Clear;  hazy 

. 

11.  Cha 

ngeable. 

1 

Meteor  ol  o  gical  Obser  va  tions. 


109 


TYPO  -B  AROGE  APH. 

December,  1868. 

Date. 

8^. 

9/i. 

io/i. 

\\h. 

12/i. 

13A. 

14/i. 

Ihh. 

1... 
2... 
3... 

'"147 

'"159 

""149 

""131 

'"iii 

""167 

'"121 

""m 

4... 

947 

951 

953 

929 

915 

915 

875 

869 

5... 

819 

829 

833 

835 

837 

839 

859 

871 

G... 

035 

035 

033 

027 

007 

991 

962 

951 

7... 

827 

759 

771 

761 

789 

•  795 

821 

837 

8... 

135 

183 

187 

187 

183 

203 

265 

302 

9... 

723 

721 

721 

717 

717 

719 

719 

727 

10... 

779 

789 

789 

785 

783 

769 

767 

769 

11... 

591 

585 

583 

577 

559 

559 

5()5 

582 

12... 

988 

991 

993 

029 

031 

037 

061 

075 

13... 

133 

133 

125 

111 

081 

069 

065 

065 

14... 

749 

731 

•ill 

711 

711 

•       709 

715 

743 

15... 

039 

063 

051 

025 

015 

023 

985 

985 

16... 

545 

521 

515 

469 

433 

393 

395 

379 

17... 

109 

113 

117 

121 

121 

119 

121 

149 

18... 

811 

829 

849 

895 

915 

937 

025 

047 

19... 

319 

305 

301 

275 

265 

261 

205 

195 

20... 

663 

649 

641 

629 

629 

627 

613 

593 

21... 

681 

707 

719 

727 

735 

751 

787 

799 

22... 

921 

921 

921 

909 

879 

873 

865 

853 

23... 

867 

862 

865 

865 

863 

835 

825 

823 

24... 

771 

781 

781 

779 

761 

755 

755 

751 

25... 

692 

703 

715 

717 

735 

751 

807 

851 

2G... 

279 

293 

301 

303 

305 

303 

302 

311 

27... 

161 

145 

131 

113 

088 

0(53 

061 

001 

28... 

185 

191 

187 

183 

159 

155 

143 

112 

29... 

841 

865 

872 

907 

911 

988 

025 

063 

30... 

189 

209 

195 

179 

152 

153 

153 

153 

31... 

127 

135 

159 

•165 

167 

169 

178 

191 

Dai 

E. 

EEMAKKS. 

Dec. 

12.  Changeable. 

u 

13.  Cloudy. 

u 

14.  Snow. 

u 

15.  Changeable. 

(( 

16.  Cloudy. 

(( 

17.  Cloudy. 

(( 

18.  Clear. 

(( 

19.  Clear;  cloudy. 

u 

20.  Rain;  changeable; 

fall  of  water  0 

"\80. 

u 

21.  Cloudy. 
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TYPO-BAROGRAPH. 

December, 

1868. 

Datb. 

16A. 

Ylh. 

18A. 

19A. 

30A. 

21A. 

Wi. 

28A. 

1... 
2... 
3... 



'"109 

*"ii3 

""m 

* '  095 

*"693 

' * '099 

"699 

'"im 

4... 

845 

821 

821 

807 

807 

803 

805 

789 

5... 

875 

883 

923 

957 

987 

992 

000 

991 

6... 

922 

895 

863 

837 

771 

753 

713 

703 

7... 

869 

879 

917 

953 

981 

998 

017 

03.1 

8... 

338 

375 

423 

473 

497 

523 

549 

555 

9... 

723 

717 

712 

721 

741 

749 

759 

761 

10... 

763 

753 

771 

773 

779 

785 

791 

791 

11... 

591 

593 

615 

651 

711 

755 

789 

793 

12... 

072 

097 

103 

119 

127 

155 

171 

173 

13... 

035 

993 

991 

991 

979 

967 

954 

941 

14... 

757 

785 

•     799 

845 

897 

925 

949 

955 

15... 

903 

4)25 

895 

885 

867 

863 

837 

833 

16... 

347 

315 

307 

2a5 

269 

259 

231 

174 

17... 

157 

175 

213 

265 

315 

319 

432 

469 

18... 

067 

095 

124 

153 

182 

211 

240 

268 

19... 

143 

127 

095 

039 

021 

981 

973 

929 

20... 

563 

553 

543 

535 

533 

549 

577 

577 

21... 

805 

819 

829 

855 

873 

891 

907 

905 

22... 

801 

779 

755 

753 

737 

727 

717 

727 

23... 

813 

783 

757 

759 

755 

761 

769 

783 

24... 

747 

741 

741 

743 

741 

741 

745 

719 

25... 

883 

911 

956 

993 

032 

072 

117 

147 

26... 

313 

307 

313 

313 

311 

314 

321 

313 

27... 

035 

035 

033 

035 

039 

059 

068 

073 

28... 

HI 

067 

041 

021 

967 

942 

913 

877 

29... 

072 

085 

107 

132 

121 

191 

203 

197 

30... 

148 

143 

146 

149 

157 

161 

163 

159 

31... 

193 

193 

198 

202 

198 

195 

211 

215 

Dai 

E. 

REMARKS 

5. 

Dec. 

22.  Cloudy;  sn 

ow ;  fall  of  wat 

er  G^MC 

4( 

23.  Changeable 

;  clear. 

i( 

24.  Changeable 

. 

(( 

25.  Changeable 

(( 

26.  Changeable 

(( 

27.  Cloudy;  se 

LOW ;  fall  of  wat 

er  O^M^ 

r. 

U 

28.  Cloudy;  sb 

LOW. 

i 

(( 

29.  Cloudy. 

(( 

30.  Changeable 

;. 

Meteor  ol  o  gig  a  l  Obseb  va  tjojvs. 
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TYPO-BAKOGRAPH. 

January,  1869. 

Date. 

Oh. 

Ih. 

2h. 

3/i. 

ih. 

5h. 

6h. 

u. 

1... 

30.094 

092 

084 

088 

072 

068 

066 

055 

2... 

30.048 

044 

032 

002 

980 

979 

948 

899 

3... 

29.896 

898 

906 

908 

908 

916 

924 

926 

4... 

29.854 

803 

776 

783 

778 

774 

772 

772 

5... 

29.388 

376 

376 

386 

393 

418 

432 

436 

6... 

29.734 

739 

703 

702 

726 

743 

762 

780 

1     7... 

8... 

9... 

10... 

29.892 

858 

^38 

833 

836 

826 

828 


832 

11... 
12... 
13... 
14... 

29! 930 

*'*966 

"**876 

' ' '863 

'"862 

**'858 

"*848 

* ' '848 

15... 

29.613 

576 

550 

553 

552 

550 

548 

542 

16... 

29.880 

878 

881 

902 

932 

943 

983 

012 

17... 

30.032 

028 

017 

014 

002 

010 

012 

029 

18... 

30.110 

096 

078 

074 

072 

060 

054 

048 

19... 

29.884 

869 

856 

852 

850 

830 

826 

830 

20... 

29.452 

424 

4.U 

416 

420 

456 

496 

542 

21... 

29.574 

546 

523 

502 

493 

478 

468 

470 

22... 

29.933 

922 

910 

910 

910 

916 

923 

940 

23... 

29.492 

502 

486 

470 

464 

462 

456 

463 

24... 

29.484 

460 

446 

420 

414 

398 

383 

358 

25... 

29.652 

652 

659 

670 

708 

736 

763 

805 

26... 

29.916 

904 

902 

906 

900 

908 

930 

938 

27... 

29.941 

898 

861 

844 

824 

813 

789 

782 

28... 

29.710 

719 

732 

742 

778 

812 

838 

868 

29... 

29.910 

880 

856 

810 

800 

780 

760 

746 

30... 

29.352 

340 

330 

334 

338 

340 

390 

410 

31... 

29.664 

'    660 

660 

689 

710 

740 

760 

790 

DAT 

E.                                                       EEMARKS. 

Jan. 

1.  Snow;  fall  of  water  1*^00;  wind  N 

u 

2.  Cloudy;  snow;  fall  of  water  0"\ 20 

;  wind  ] 

ST. 

a 

3.  Cloudy ;  wind  S. 

a 

4.  Rain;  fall  of  water  O^WO;  wind  S. 

a 

5.  Cloudy ;  wind  S. 

a 

6.  Changeable ;  wind  W. 

u 

7.  Clear;  wind  S. 

u 

8.  Changeable ;  wind  S. 

a 

9.  Cloudy;  rain;  fall  of  water 0*".  10;  ^ 

wind  S. 

"     1 

0.  Clear ;  cloudy ;  wind  W. 

"     ] 

1.  Cloudy ;  wind  N. 

U2 


Meteorologica  l  Odser  va tions. 


TYPO-BAKOGRAPll. 

Januauy,  18(59. 

Datb. 

8/i. 

9A. 

lOA. 

lU. 

m. 

laA. 

14A. 

ISA. 

1... 

066 

066 

066 

008 

068 

064 

062 

062 

2... 

898 

89() 

894 

893 

883 

883 

876 

836 

3... 

923 

922 

934 

938 

938 

931) 

953 

95« 

4... 

772 

773 

74() 

744 

744 

737 

722 

655 

5... 

445 

449 

451 

47() 

479 

498 

492 

516 

6... 

810 

822 

840 

843 

846 

836 

8.50 

858 

7... 
8... 

834 

848 

851 

856 

8tf4 

868 

872 

876 

10... 







n... 





13... 

13... 





14... 

*852 

'"849 

'"'818 

'"788 

'"763 

""743 

"752 

' * '756 

15... 

550 

553 

554 

563 

557 

578 

612 

636 

16... 

015 

030 

018 

019 

018 

020 

023 

036 

17... 

042 

056 

058 

064 

079 

083 

088 

104 

18... 

033 

036 

016 

010 

994 

983 

981 

978 

19... 

839 

793 

780 

753 

733 

670 

658 

(530  1 

20... 

580 

608 

623 

633 

654 

663 

688 

696    : 

21... 

464 

468 

530 

550 

590 

630 

686 

736  1 

22... 

946 

944 

934 

913 

906 

894 

874 

a54  1 

23.,. 

468 

482 

494 

498 

500 

498 

500 

500 

24  .. 

350 

348 

333 

333 

336 

334 

338 

353 

25... 

826 

856 

873 

894 

896 

900 

904 

903 

26... 

946 

963 

981 

999 

010 

013 

008 

008 

27... 

752 

738 

734 

710 

694 

668 

664 

662 

28... 

896 

903 

909 

909 

906 

908 

910 

920 

29... 

743 

730 

706 

693 

680 

616 

570 

536 

30... 

440 

456 

475 

491 

510 

530 

540 

550 

31... 

814 

833 

860 

870 

888 

904 

934 

952 

Date.                                                     REMARfc 

:s 

Jan.  12.  Cloudy;  wind  N. ;  snow. 

"      13.  Clear;  wind  N. 

"      14.  Clear;  wind  S. 

"      15.  Cloudy;  wind  S. 

"      IG.  Changeable;  wind  W. 

"      17.  Cloudy;  snow;  wind  W. 

' 

"      18.  Cloudy;  wind  K. 

"      19.  Cloudy;  Avind  N. 

"     20.  Changeable ;  wind  W. 

"      21.  Cloudy;  wind  W. 

1 

Meteor ol o  gical  Obs  er  va  tions. 
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TYPO-BAEOGRAPH. 

January,  1869. 


Date. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


16;^. 


062 
835 
956 
492 
519 
862 
876 


754 
642 
026 
105 
950 
596 
690 
766 
806 
500 
358 
903 
005 
656 
908 
468 
544 


rth. 


058 
830 
952 
463 
540 
863 
892 


712 
663 
010 
109 
942 
568 
668 
782 
763 
494 
373 
902 
992 
642 
910 
456 
552 
035 


18A. 


058 
828 
946 
463 
593 
870 
908 


693 
716 
Oil 
109 
941 
550 
661 
803 
746 
494 
430 
912 
992 
646 
920 
418 
560 
061 


19A. 


041 
823 
944 
436 
630 
883 
924 


740 
016 
110 
940 
540 
672 
824 
724 
500 
496 
930 
990 
652 
923 
416 
581 
083 


20A. 


048 
836 
940 
423 
638 
896 
940 


696 
781 
023 
113 
939 
538 
664 
864 
694 
506 
540 
925 


936 
410 
592 
122 


21^. 


050 
843 
940 
435 
645 
905 
956 


696 
832 
056 
136 
937 
530 
665 
903 
665 
524 
584 
928 
986 
668 
938 
404 
620 
152 


22A. 


044 
843 
940 
412 
658 
910 
972 


660 
863 
058 
136 
936 
503 
654 
914 
624 
523 
620 
940 
983 
694 
938 
382 
653 
184 


23A. 


040 

858 
918 
420 
659 
914 
988 


653 

878 
056 
132 
906 
480 
622 
936 
583 
504 
645 
944 
978 
701 
924 
380 
661 
202 


Date. 
Jan.  22.  Clear ;  wind  W. 


KEMAKKS. 


23.  Clear;  wind  S. 

24.  Cloudy ;  wind  S. 

25.  Clear;  wind  N.  W. 

26.  Cloudy  ;  wind  W. 

27.  Cloudy;  wind  S. 

28.  Cloudy ;  wind  W. 

29.  Changeable;  wind  W. 

30.  Cloudy ;  wind  N. 

31.  Changeable;  wind  W. 


15 
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Meteorolooical  Observations. 


TYPO-BAKOGRAPH. 

Febbuary,  1869. 

Date. 

Qh. 

\h. 

2h. 

37*. 

ill. 

5h. 

6h. 

^h. 

1... 
3... 
3... 
4... 



28! 890 

"*966 

' '  *936 

' ' *987 

"*604 

' ' '665 

**'iii 

'"134 

5... 

29.459 

476 

500 

532 

548 

590 

636 

660 

6... 

29.904 

874 

870 

870 

872 

874 

890 

89(5 

7... 

30.226 

230 

234 

252 

207 

270 

296 

298 

8... 

30.157 

135 

106 

072 

066 

052 

040 

034 

9... 

30.006 

980 

956 

929 

926 

908 

908 

906 

10... 

29.826 

826 

812 

812 

812 

808 

819 

826 

11... 

29.770 

768 

772 

774 

796 

817 

876 

912 

12... 

30.036 

026 

022 

018 

002 

996 

992 

992 

13... 

29.734 

710 

690 

678 

678 

669 

686 

720 

14... 

30.016 

025 

003 

981 

900 

952 

952 

934 

15... 

29.410 

368 

326 

320 

324 

324 

830 

352 

10... 

29.338 

338 

338 

342 

340 

356 

379 

411 

17... 

29.370 

354 

316 

292 

289 

258 

254 

248 

18... 

29.069 

082 

086 

090 

128 

169 

216 

250 

19... 

29.218 

260 

302 

344 

387 

430 

473 

516 

20... 

29.836 

814 

806 

794 

790 

786 

786 

800 

21... 

29.890 

854 

828 

793 

700 

754 

716 

730 

22... 

29.689 

690 

686 

686 

087 

676 

699 

720 

23... 

28.968 

844 

820 

850 

882 

978 

098 

181 

24... 

29.846 

818 

810 

^15 

839 

888 

916 

919 

25... 

30.256 

229 

210 

188 

172 

166 

154 

146 

26... 

29.798 

706 

679 

650 

598 

564 

532 

512 

27... 

29.408 

410 

430 

438 

490 

526 

570 

610 

28... 

30.012 

006 

004 

006 

009 

010 

012 

018 

DAT 

E.                                                          REMARKS. 

Feb. 

1.  Clear;  wind  W. 

u 

2.  Changeable ;  snow ;  fall  of  water  0 

^70;  w 

indN. 

(( 

3.  Cloudy;    rain;    snow;    thunder   ai 
water  0^".50. 

id   light 

ning; 

fall    of 

£C 

4.  Cloudy ;  wind  N.  W. 

(( 

6.  Changeable ;  wind  W. 

U 

6.  Changeable ;  wind  S.  W. 

a 

7.  Clear^;  wind  W. 

(C 

8.  Cloudy  ;  wind  N. 

(( 

9.  Cloudy ;  wind  N. 

Meteorological  Observations. 
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TYPO-BAEOGRAPH. 

Februaky,  1869. 


Date. 

8^. 

9A. 

lOA. 

11^. 

12h, 

13A. 

14h. 

15h. 

1... 
2... 
3... 

4... 

'"'165 

'"m 

'"186 

**'i89 

' '  '190 

"'194 

'266 

'264 

5... 

715 

732 

752 

776 

787 

789 

730 

734 

6... 

898 

908 

909 

914 

915 

918 

948 

966 

7... 

306 

307 

311 

316 

317 

316 

310 

304 

8... 

045 

035 

038 

032 

032 

032 

030 

031 

9... 

904 

892 

890 

888 

888 

891 

896 

822 

10... 

830 

830 

828 

830 

830 

830 

830 

830 

11... 

934 

967 

978 

994 

998 

008 

010 

010 

12... 

971 

964 

950 

942 

917 

892 

867 

842 

13... 

730 

728 

758 

757 

808 

850 

866 

875 

14... 

918 

909 

906 

854 

830 

816 

810 

804 

15... 

352 

348 

332 

329 

322 

298 

297 

297 

16... 

423 

433 

434 

449 

458 

468 

476 

478 

17... 

240 

210 

204 

170 

164 

136 

124 

119 

18... 

286 

298 

314 

316 

320 

326 

318 

309 

19... 

559 

602 

645 

688 

731 

774 

796 

804 

20... 

799 

816 

832 

836 

848 

846 

848 

850 

21... 

696 

696 

688 

669 

649 

648 

609 

590 

22... 

689 

674 

670 

656 

614 

594 

586 

478 

23... 

219 

296 

367 

428 

500 

556 

608 

648 

24... 

980 

012 

048 

068 

116 

128 

150 

166 

25... 

132 

128 

128 

108 

088 

086 

029 

994 

26... 

479 

446 

418 

410 

390 

402 

400 

379 

27... 

652 

657 

690 

697 

728 

762 

778 

806 

28... 

039 

050 

062 

070 

062 

004 

049 

052 

Date.  EEMAEKS. 

Feb.  10.  Cloudy;  snow  and  rain;  fall  of  water  0"\22;  wind  W 

"  11.  Cloudy;  wind  S.  W. 

"  12.  Changeable;  wind  S. 

"  13.  Cloudy;  wind  S. 

"  14.  Cloudy;  rain;  fall  of  water  0*^.30;  wind  IN. 

"  15.  Cloudy ;  wind  W. 

"  16.  Cloudy ;  wind  W. 

"  17.  Cloudy;  snow;  fall  of  water  0*M0;  wind  N. 

"  18.  Cloudy;  snow;  fall  of  water  0^".03 ;  wind  S. 

"  19.  Cloudy;  snow;  wind  S.  W. 
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Meteorological  OusERVATioys. 


TYPO-BAROGRAPH. 

1 

February, 

1869. 

Datb. 

16A. 

nh. 

18A.  . 

im. 

20A. 

21A. 

32A. 

23A. 

1... 
2... 



8... 

4... 

■  *  *226 

' ' '230 

"'268 

'"298 

'"329 

"*379 

'"419 

'**454 

5... 

746 

866 

868 

870 

896 

912 

912 

910 

6... 

988 

024 

035 

042 

042 

045 

120 

216 

7... 

302 

298 

298 

298 

286 

262 

238 

208 

8... 

028 

016 

020 

025 

036 

052 

046 

030 

9... 

824 

812 

812 

814 

826 

829 

828 

827 

10... 

831 

882 

830 

826 

824 

823 

815 

790 

11... 

018 

036 

036 

048 

050 

052 

044 

042 

12... 

817 

792 

786 

778 

792 

788 

779 

768 

13... 

892 

928 

952 

969 

996 

005 

012 

014 

14... 

802 

708 

614 

560 

547 

534 

464 

434 

15... 

300 

298 

298 

314 

314 

316 

326 

336 

16... 

472 

468 

468 

460 

452 

450 

409 

420 

17... 

048 

034 

014 

008 

010 

026 

050 

056 

18... 

259 

264 

260 

250 

252 

248 

242 

216 

19... 

800 

812 

818 

828 

832 

812 

832 

840 

20... 

850 

855 

868 

882 

916 

910 

899 

898 

21... 

578 

577 

600 

639 

649 

684 

690 

698 

22... 

412 

376 

367 

250 

219 

138 

060 

008 

23... 

668 

700 

737 

791 

829 

854 

854 

852 

24... 

170 

196 

209 

210 

246 

260 

268 

274  ! 

25... 

970 

956 

940 

918 

920 

886 

852 

838 

26... 

376 

369 

374 

376 

372 

372 

390 

399 

27... 

848 

886 

887 

916 

958 

968 

006 

010 

28... 

048 

048 

048 

046 

044 

032 

008 

992 

Date. 

KEMARE 

.s 

Feb.  20.  Cloudy ;  wind  S.  ^ 

V. 

"      21.  Cloudy;  wind  N. 

"      22.  Cloudy ;  wind  W. 

"      23.  Changeable;  wind 

N.  W. 

"      24.  Clear;  wind  JST.  W 

"      25.  Clear;  wind  S. 

"      26.  Cloudy ;  wind  N.  ^ 

W. 

"      27.  Changeable;  wind 

s.  w. 

"      28.  Clear;  wind  N.  W 

• 

Meteor  ol  ogioa  l  0  bser  va  tions. 
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TYPO -BAROGRAPH. 

Makch,  1869. 

Date. 

o;^. 

\h. 

2/i. 

Zh. 

4A. 

5/1. 

6;^. 

7/i. 

1... 

29.955 

917 

889 

879 

797 

837 

829 

822 

2... 

29.641 

611 

601 

593 

585 

589 

601 

613 

3... 

29.845 

847 

849 

862 

867 

871 

881 

882 

4... 

29.681 

672 

683 

709 

733 

799 

811 

862 

5... 

29.921 

881 

859 

839 

833 

801 

799 

795 

6... 

29.524 

521 

517 

521 

551 

589 

621 

669 

7... 

30.189 

187 

177 

165 

155 

147 

147 

155 

8... 

30.009 

992 

995 

991 

983 

987 

997 

003 

9... 

30.067 

061 

041 

029 

007 

003 

997 

003 

10... 

29.648 

562 

563 

495 

426 

357 

289 

263 

11... 

29.907 

903 

885 

885 

876 

867 

869 

883 

12... 

29.809 

792 

769 

727 

717 

088 

673 

679 

13... 

29.619 

617 

611 

625 

631 

639 

650 

675 

14... 
15... 
16... 

29.549 

513 

457 

449 

443 

501 

579 

675 

so.'iii 

"**i58 

"*i28 

***ii4 

'"ios 

'"ioo 

*692 

"'694 

17... 

29.986 

964 

948 

932 

924 

914 

914 

920 

18... 

30.066 

046 

036 

032 

082 

038 

048 

066 

19... 

30.046 

012 

988 

956 

917 

904 

858 

840 

20... 

29.399 

398 

390 

397 

416 

436 

466 

486 

21... 

30.044 

062 

072 

080 

093 

114 

150 

186 

22... 

30.370 

356 

318 

316 

292 

281 

246 

223 

23... 

29.888 

872 

838 

822 

828 

828 

834 

844 

24... 

29.966 

986 

997 

024 

028 

030 

056 

090 

25... 

30.250 

239 

226 

213 

200 

192 

189 

188 

26... 

30.046 

030 

989 

950 

890 

868 

838 

832 

27... 

29.732 

740 

748 

778 

803 

812 

826 

830 

28... 

29.932 

928 

914 

906 

898 

892 

904 

894 

29... 

29.744 

722 

696 

667 

626 

586 

558 

514 

30... 

29.229 

220 

210 

200 

200 

212 

226 

234 

31... 

29.433 

436 

450 

478 

506 

538 

564 

"   590 

Date.                                                    REMARKJ 

3. 

March  1.  Changeable ;  wind  N". 

"       2.  Cloudy ;  wind  S. 

"       3.  Cloudy ;  wind  S. ;  rain. 

"       4.  Clear;  wind  K  W. 

i 

"       5.  Changeable ;  wind  S. 

"       6.  Changeable ;  wind  W. 

"       7.  Changeable ;  wind  S.  W. 

"       8.  Cloudy ;  wind  S. 

"       9.  Changeable ;  wind  S. 

'*     10.  Cloudy;  wind  W. 

"     11.  Cloudy;  wind  N".  W.;  sm 

)W. 
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Meteor  ol o  qical  Odser  va  tions. 


TYPO-BAROGRAPH. 

March,  18G9. 


Date. 

Sh. 

9A. 

lOh. 

lU. 

12A. 

18A. 

14A. 

lU. 

1... 

829 

827 

819 

801 

795 

785 

761 

749 

2... 

629 

041 

645 

645 

649 

673 

675 

673 

3... 

903 

907 

909 

903 

877 

863 

841 

825 

4... 

869 

867 

877 

881 

889 

912 

921 

921 

5... 

765 

767 

767 

7(53 

741 

713 

672 

C39 

6... 

685 

715 

759 

790 

832 

881 

919 

953 

7... 

147 

142 

131 

121 

120 

085 

049 

027 

8... 

003 

995 

987 

983 

969 

962 

963 

965 

9... 

003 

998 

993 

987 

971 

945 

917 

883 

10... 

231 

197 

183 

259 

335 

413 

569 

625 

11... 

887 

885 

882 

879 

869 

867 

843 

809 

12... 

671 

685 

679 

651 

623 

605 

560 

620 

13... 

680 

683 

689 

711 

723 

723 

721 

717 

14... 
15... 
16... 

712 

741 

751 

749 

711 

749 

747 

761 

*  * '090 

'084 

'oso 

'076 

'074 

074 

*  * '676 

*  *  072 

17... 

928 

932 

946 

956 

958 

960 

968 

972 

18... 

074 

088 

090 

088 

088 

086 

088 

093 

19... 

822 

794 

772 

730 

690 

642 

594 

55;^ 

20... 

530 

564 

600 

632 

674 

712 

750 

793 

21... 

214 

242 

252 

292 

320 

332 

332 

334 

22... 

208 

207 

172 

118 

090 

044 

013 

962 

23... 

864 

890 

914 

918 

922 

918 

918 

916 

24... 

116 

126 

130 

160 

158 

162 

172 

174 

25... 

188 

187 

186 

172 

170 

170 

162 

156 

26... 

804 

772 

730 

688 

668 

676 

654 

662 

27... 

856 

863 

870 

888 

892 

909 

910 

912 

28... 

890 

880 

826 

844 

866 

868 

866 

866 

29... 

490 

464 

416 

398 

368 

344 

326 

318 

30... 

238 

250 

258 

256 

272 

276 

280 

286 

31...' 

608 

612 

624 

636 

648 

656 

670 

684 

Date.  REMARKS. 

March  12.  Cloudy;  wind  S. 

"  13.  Changeable;  wind  S. 

"  14.  Cloudy;  wind  W. 

"  15.  Changeable;  rain;  wind  W. 

"  16.  Clear;  wind  S. 

"  17.  Changeable;  wind  W. 

"  18.  Clear;  wind  S. 

"  19.  Changeable;  rain;  wind  S. 

"  20.  Changeable ;  wind  W. 

"  21.  Clear;  wind  N.  W. 


Meteorological  Obsebvations. 
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TYPO-BAKOGRAPH. 

Makch,  1869. 

Date. 

16A. 

Wi. 

187i. 

19^. 

207i. 

217i. 

22;^. 

23/i. 

1... 

725 

719 

709 

687 

687 

684 

681 

662 

3... 

681 

689 

712 

731 

762 

787 

803 

829 

3... 

785 

765 

747 

729 

729 

727 

719 

■     707  1 

4... 

919 

923 

933 

949 

959 

961 

957 

943  1 

5... 

632 

611 

607 

599 

581 

565 

553 

529 

6... 

991 

013 

035 

058 

080 

115 

150 

185 

7... 

003 

002 

002 

003 

005 

005 

005 

003 

8... 

967 

992 

009 

029 

039 

047 

049 

049 

9... 

883 

873 

863 

841 

837 

789 

729 

679 

10... 

685 

729 

761 

803 

845 

881 

912 

917 

11... 

807 

807 

810 

825 

832 

833 

833 

827 

12... 

519 

519 

525 

538 

552 

593 

622 

625 

13... 

709 

707 

689 

679 

685 

657 

639 

573 

14... 
15... 
16... 

769 

761 

755 

762 

801 

813 

832 

845 

"'674 

"'676 

*  *  *678 

'078 

' *  *672 

*"066 

'644 

'"'616 

17... 

976 

988 

998 

012 

028 

044 

052 

074 

18... 

094 

106 

107 

116 

109 

109 

078 

068 

19... 

516 

488 

480 

473 

428 

419 

410 

402 

20... 

812 

868 

912 

946 

960 

996 

026 

034 

21... 

359 

374 

377 

403 

412 

436 

408 

398 

22... 

954 

948 

954 

952 

933 

932 

918 

908 

23... 

926 

926 

928 

950 

950 

932 

950 

954 

24... 

188 

202 

210 

248 

280 

282 

294 

288 

25... 

152 

148 

138 

130 

130 

118 

104 

076 

26... 

670 

678 

686 

694 

716 

718 

726 

730  j 

27... 

892 

904 

932 

956 

964 

974 

980 

956  1 

28... 

850 

838 

832 

810 

810 

798 

774 

764 

29... 

296 

294 

288 

282 

264 

256 

247 

238 

30... 

296 

318 

334 

356 

374 

392 

402 

410 

31... 

698 

711 

724 

737 

750 

754 

758 

742 

DAT 

E.                                                         REMAR 

KS. 

Marc 

ill  22.  Cloudy  ;  rain  ;  wind  N". 

cc 

23.  Cloudy ;  rain ;  wind  S. 

cc 

24.  Changeable ;  wind  S. 

(C 

25.  Changeable ;  wind  N". 

(C 

26.  Cloudy ;  rain  ;  wind  S. 

u 

27.  Cloudy ;  wind  N. 

u 

28.  Cloudy;  wind  S.  W. 

(C 

29.  Cloudy ;  wind  N. ;  rain. 

cc 

30.  Cloudy ;  wind  W. ;  rain. 

cc 

31.  Changeable  ;  wind  W. 
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TYPO-BAROGRAPH. 

April,  1869. 

Datk. 

Oh. 

\h. 

2;^. 

8A. 

4A. 

6A. 

6A. 

1h. 

1... 

29.748 

726 

712 

694 

693 

687 

677 

678 

2... 

29.578 

572 

548 

538 

530 

530 

524 

584 

3... 

29.627 

632 

637  1 

643 

658 

666 

686 

692 

4... 

29.576 

566 

560  ! 

560 

563 

566 

574 

588 

5... 

29.448 

438 

406 

398 

393 

386 

388 

394 

6... 

29.368 

372 

400 

404 

416 

433 

484 

514 

7... 

29.560 

538 

534 

533 

574 

606 

614 

636 

8... 

29.608 

604 

608 

630 

643 

670 

688 

706 

9... 

29.718 

723 

730 

730 

731 

730 

746 

764 

10... 

29.812 

803 

798 

790 

786 

796 

814 

832 

11... 

29.792 

776 

768 

756 

753 

750 

756 

766. 

12... 

29.741 

737 

733 

719 

717 

719 

721 

727 

13... 

29.749 

739 

735 

735 

737 

741 

745 

753 

14... 

29.867 

865 

861 

857 

869 

879 

909 

925 

15... 

30.069 

059 

035 

015 

005 

004 

003 

005 

16... 

29.961 

933 

899 

863 

839 

819 

795 

787 

17... 

29.565 

555 

587 

601 

617 

631 

641 

655 

18... 

29.757 

749 

739 

733 

711 

707 

717 

711 

19... 

29.461 

455 

436 

418 

414 

433 

440 

454 

20... 

29.458 

446 

436 

410 

363 

356 

344 

342 

21... 

29.316 

344 

350 

334 

346 

376 

408 

434 

23... 

29.860 

876 

898 

930 

934 

948 

932 

958 

23... 

30.068 

036 

003 

963 

944 

930 

876 

893 

24... 

29.706 

088 

684 

690 

684 

668 

666 

664 

25... 

29.720 

736 

718 

710 

736 

744 

752 

768 

26... 

29.688 

664 

646 

638 

643 

658 

662 

670 

27... 

29.775 

758 

743 

704 

680 

674 

670 

648 

28... 

■29.640 

636 

613 

594 

574 

566 

548 

550 

29... 

29.608 

611 

614 

616 

633 

630 

652 

688 

30... 

29.818 

810 

794 

783 

773 

768 

768 

784 

Date.                                                     REMARK 

:s. 

April  1.  Cloudy;  wind  N.  W. 

"      2.  Cloudy ;  wind  N.  W. 

"      3.  Cloudy ;  wind  W. 

"      4.  Cloudy ;  wind  S.  W. 

"      5.  Changeable ;  wind  S. 

"      6.  Cloudy;  wind  S.  W. 

"      7.  Changeable ;  wind  W 

"      8.  Changeable;  wind  W 

"      9.  Changeable ;  high  win 

dW. 

"    10.  Cloudy;  high  wind  W. 

Meteorological  Observations. 
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TYPO-BAEOGRAPH. 

1 

April,  1869. 

Date. 

8^. 

9h. 

10^. 

11^. 

I2h. 

13A. 

14h. 

m.. 

1... 

686 

693 

690 

691 

678 

667 

648 

638 

2... 

556 

568 

554 

542 

540 

526 

522 

526 

3... 

688 

690 

692 

690 

686 

672 

672 

658 

4... 

590 

588 

580 

568 

552 

530 

520 

510 

5... 

396 

398 

400 

400 

394 

388 

368 

362 

6... 

552 

590 

591 

598 

598 

600 

602 

606 

7... 

656 

662 

662 

670 

686 

690 

690 

688 

8... 

724 

730 

724 

722 

726 

718 

714 

712 

9... 

786 

798 

808 

812 

812 

811 

810 

804 

10... 

838 

842 

842 

843 

844 

845 

846 

847 

11... 

778 

782 

778 

776 

778 

778 

770 

761 

12... 

749 

755 

■     753 

751 

751 

745 

741 

739 

13... 

775 

789 

793 

795 

797 

795 

795 

799 

14... 

949 

959 

983 

991 

017 

027 

031 

043 

15... 

021 

029 

031 

033 

035 

025 

019 

023 

16... 

781 

775 

763 

749 

735 

711 

705 

677 

17... 

669 

673 

663 

665 

669 

665 

661 

667 

18... 

717 

713 

699 

699 

669 

653 

635 

599 

19... 

466 

530 

536 

538 

538 

540 

536 

536 

20... 

336 

322 

294 

284 

282 

230 

224 

204 

21... 

516 

532 

543 

568 

602 

612 

622 

688 

22... 

968 

990 

996 

008 

022 

032 

032 

046 

23... 

880 

868 

848 

824 

822 

800 

776' 

788 

24... 

672 

678 

690 

706 

706 

694 

680 

678 

25... 

794 

806 

802 

798 

792 

780 

748 

742 

26... 

682 

690 

708 

708 

714 

708 

716 

730 

27... 

644 

650 

666 

676 

662 

646 

642 

644 

28... 

552 

560 

550 

546 

544 

526 

530 

546 

29... 

700 

736 

754 

776 

782 

786 

790 

814 

30... 

808 

830 

820 

828 

822 

816 

820 

830 

DAT 

E.                                                      REMARKS. 

Apri 

[  11.  Cloudy;  wind  N. 

« 

12.  Cloudy;  wind  W. 

u 

13.  Cloudy;  wind  W. 

(( 

14.  Changeable;  clear;  wind  W. 

u 

15.  Changeable;  wind  W. 

u 

16.  Clear;  rain;  fall  of  water  0^".30; 

wind   S 

E. 

u 

IV.  Clear;  wind  S. 

(C 

18.  Clear;  changeable;  wind  S.  E. 

(( 

19.  Cloudy;  rain;  wind  S. 

' 

u 

20.  Cloudy;  rain;   fall  from  Oh.    19tl 
wind  S. 

I  to  Oh. 

20th,   2^" 

.00; 

16 


122 


METEonoLoaicAt  OnsEnvATioNS. 


TYPO-BAEOGRAPH. 

April,  1869. 

Datb. 

16A. 

17A. 

18A. 

19A. 

^h. 

21A. 

22A. 

23A. 

1... 

616 

616 

630 

634 

648 

674 

640 

600 

2... 

522 

528 

538 

566 

592 

612 

617 

622 

3... 

654 

652 

040 

628 

628 

614 

602 

590 

4... 

512 

522 

526 

494 

488 

482 

476 

460 

5... 

356 

354 

358 

366 

373 

380 

376 

372 

6... 

602 

602 

608 

620 

617 

613 

610 

576 

7... 

684 

684 

692 

686 

680 

676 

656 

634 

8... 

716 

724 

734 

724 

718 

724 

726 

712 

9... 

804 

812 

\    828 

828 

820 

830 

838 

834 

10... 

850 

852 

854 

844 

832 

830 

812 

808 

11... 

764 

764 

766 

774 

778 

778 

771 

764 

12... 

739 

741 

749 

757 

759 

761 

761 

753 

13... 

804 

809 

829 

843 

847 

857 

867 

869 

14... 

069 

083 

101 

107 

095 

099 

097 

081 

15... 

025 

029 

027 

037 

005 

993 

993 

9a5 

16... 

641 

635 

623 

597 

573 

559 

555 

553 

17... 

683 

717 

749 

759 

761 

753 

759 

757 

18... 

593 

573 

567 

565 

549 

509 

603 

469  1 

19... 

536 

518 

518 

522 

508 

494 

498 

46M 

20... 

198 

174 

208 

240 

246 

302 

308 

3()(» 

21... 

710 

732 

754 

776 

798 

810 

824 

83.M 

22... 

074 

090 

116 

122 

118 

126 

114 

m\ 

23... 

764 

764 

782 

774 

762 

754 

745 

721 

24... 

684 

686 

722 

734 

744 

746 

734 

72.- < 

25... 

744 

750 

752 

754 

730 

742 

742 

70r< 

26  .. 

748 

766 

796 

798 

794 

792 

814 

793 

27... 

642 

640 

650 

666 

664 

666 

663 

(}{)()  i 

28... 

552 

552 

559 

566 

574 

598 

601 

004  1 

29... 

810 

812 

832 

852 

846 

846 

834 

830 

30... 

824 

818 

808 

804 

794 

774 

760 

746 

DAT 

B.                                                       REMARK 

>». 

Apri 

I  21.  Rain;  cloudy;  high  wind 

from  ^ 

, 

u 

22.  Clear;  wind  W. 

a 

23.  Rain ;  clondy ;  high  wind 

S.  E. 

(( 

24.  Changeable ;  wind  S.  E. 

(( 

25.  Cloudy ;  clear ;  high  wind 

N.  W. 

(( 

26.  Clear;  wind  W. 

(C 

27.  Cloudy;  wind  W. 

u 

28.  Changeable ;  wind  N.  E. 

(C 

29.  Clon-dy;  clear;  wind  W. 

u 

30.  Clear ;  cloudy ;  wind  N.  E 

u 

Meteor  ol  o  gioal  Obser  va  tions. 
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TYPO-BAROGfEAPH. 

I 

May,  1869. 

Date. 

O/i. 

ih. 

m. 

3/i. 

4h. 

hh. 

67i. 

Vi. 

1... 

29.724 

708 

702 

682 

662 

620 

602 

568 

2... 

29.204 

174 

170 

166 

162 

158 

154 

149 

3... 

29.180 

190 

210 

224 

254 

274 

294 

312 

4... 

29.388 

402 

402 

412 

426 

446 

456 

486 

5, , . 

29.710 

708 

704 

706 

710 

712 

723 

742 

G... 

29.818 

802 

790 

784 

788 

790 

800 

804 

7... 

29.776 

764 

752 

750 

750 

754 

760 

772 

8... 

29.770 

754 

745 

729 

721 

703 

701 

707 

9... 

29.648 

628 

620 

618 

616 

618 

618 

628 

10... 

29.746 

736 

722 

714 

712 

710 

708 

722 

11... 

29.672 

644 

620 

598 

582 

574 

574 

574 

12... 

29.577 

553 

531 

515 

509 

493 

495 

509 

13... 

29.520 

502 

492 

504 

504 

466 

436 

434 

14... 

29.253 

243 

227 

209 

193 

187 

189 

191 

15... 

29.244 

244 

246 

248 

256 

268 

282 

290 

16... 

29.268 

234 

218 

216 

254 

260 

260 

276 

17... 

29.425 

425 

431 

449 

457 

467 

479 

499 

18... 

29.624 

620 

618 

620 

622 

624 

628 

638 

19... 

29.589 

571 

553 

539 

531 

521 

511 

505 

20... 

29.631 

630 

641 

646 

654 

678 

690 

698 

21... 

29.733 

711 

689 

683 

673 

665 

659 

661 

22... 

29.585 

571 

565 

555 

545 

541 

563 

579 

23... 

29.724 

714 

702 

680 

674 

670 

676 

686 

24... 

29.756 

746 

743 

723 

717 

715 

709 

709 

25... 

29.720 

692 

676 

666 

656 

628 

648 

654 

26... 

29.554 

532 

507 

511 

537 

543 

573 

579 

27... 

29.963 

945 

933 

929 

925 

905 

899 

921 

28... 

29.979 

961 

937 

929 

923 

877 

899 

893 

29... 

29.805 

805 

809 

811 

833 

847 

851 

871 

30... 

29.885 

884 

884 

884 

847 

836 

835 

842 

31... 

29.735 

733 

731 

707 

705 

690 

676 

677 

DAT 

E.                                                        KEMARKJ 

5. 

May 

1.  Cloudy ;  rain  and  snow ;  fa 

1  of  wa 

ter  0'^8 

2  ;  wine 

[  w. 

<c 

2.  Snow  and  rain ;  cloudy  ;  fal 

1  of  wat 

er  O^M^ 

i;  wind 

w. 

(C 

3.  Cloudy ;  wind  N.  W. 

a 

4.  Cloudy ;  wind  N.  W. 

u 

5.  Clear;  wind  N.  W. 

u 

6.  Cloudy ;  clear ;  wind  S.  E. 

u 

v.  Changeable ;  wind  N".  W. 

(C 

8.  Changeable ;  aurora  borealif 

4;  wind 

W. 

u 

9.  Cloudy;  clear;  aurora;  wii 

idW, 

"      ] 

10.  Clear ;  wind  S. 

"      1 

LI.  Clear;  wind  S.  W. 

% 
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TYPO-BAEOGRAPH. 

May,  1869. 

Datb. 

8^. 

9A. 

lOA. 

Uh. 

12A. 

18A. 

14A. 

15A. 

1... 

554 

546 

523 

512 

600 

474 

456 

424 

3... 

144 

140 

140 

140 

138 

130 

122 

128 

3... 

334 

350 

306 

36() 

356 

346 

344 

350 

4... 

504 

516 

532 

538 

562 

570 

572 

572 

5... 

772 

790 

784 

786 

788 

806 

802 

796 

6... 

816 

818 

824 

824 

814 

806 

806 

802 

7... 

798 

806 

810 

812 

812 

810 

808 

808 

8... 

703 

703 

715 

709 

701 

697 

687 

683 

9... 

650 

668 

668 

670 

674 

674 

675 

675 

10... 

728 

746 

748 

746 

752 

752 

750 

748 

11... 

582 

596 

606 

610 

620 

624 

624 

632 

12... 

523 

541 

547 

559 

571 

573 

575 

581 

13... 

423 

412 

401 

391 

380 

369 

358 

347 

14... 

196 

199 

189 

189 

185 

187 

187 

191 

15... 

310 

336 

346 

340 

340 

340 

339 

338 

16... 

276 

294 

302 

310 

312 

316 

316 

322 

17... 

511 

521 

533 

531 

533 

535 

537 

539 

18... 

654 

670 

666 

668 

672 

660 

654 

638 

19... 

501 

501 

497 

493 

491 

477 

477 

479 

20... 

720 

732 

746 

746 

763 

764 

760 

752 

21... 

665 

683 

679 

673 

657 

643 

637 

619 

22... 

607 

637 

653 

667 

677 

669 

657 

655 

28... 

706 

718 

728 

738 

742 

744 

750 

752 

24... 

715 

723 

729 

731 

733 

735 

737 

733 

25... 

656 

664 

652 

636 

630 

624 

620 

614 

26... 

629 

695 

729 

769 

793 

817 

833 

847 

27... 

935 

943 

963 

971 

979 

989 

987 

985 

28... 

875 

877 

855 

843 

817 

809 

795 

785 

29... 

885 

907 

893 

895 

895 

891 

888 

893 

30... 

829 

828 

823 

816 

803 

794 

769 

764 

31... 

678 

670 

660 

669 

662 

653 

642 

645 

Date.                                                    REMAEKS 

?. 

May  12.  Cloudy;  wind  S.  W. 

"      13.  Cloudy;  sprinkle  of  rain  ; 

wind  S. 

E. 

"      14.  Thunder  sliower;  wind  S.  ^ 

\Y. 

"      15.  Thunder  shower ;  wind  S. ; 

fall  of 

water  C 

l'".43  fo 

r  14th 

and  15th. 

"      16.   Cloudy;  rain;  wind  S.  W. 

"      1 7.  Cloudy ;  rain ;  wind  W. ;  f 

all  of  w. 

aterO^M 

LO. 

"      18.  Cloudy;  wind  W. 

"      19.  Rain;  cloudy;  fall  of  wate 

r  O'MO 

;  wind  '. 

ST.  W. 

"      20.  Cloudy  ;  hazy ;  wind  S.  E. 

"      21.  Changeable;  wind  S.  W. 

Meteor  ol  o  qica  l  Obser  va  rroifs. 
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TYPO-BAROGRAPH. 

May,  1869. 

Date. 

16A. 

llh. 

18^. 

19/i. 

20A. 

21h. 

22h. 

23A. 

1... 

414 

402 

372 

334 

324 

320 

276 

252 

2... 

140 

146 

148 

158 

166 

172 

170 

174 

8... 

356 

370 

399 

408 

419 

408 

400 

396 

4... 

588 

602 

618 

642 

662 

690 

702 

706 

5... 

810 

818 

834 

846 

840 

842 

836 

828 

6... 

806 

820 

826 

832 

832 

820 

792 

784 

7... 

810 

812 

822 

824 

830 

826 

802 

796 

8... 

685 

685 

693 

.  691 

685 

679 

663 

655 

9... 

676 

692 

712 

734 

736 

738 

740 

743 

10... 

744 

742 

744 

746 

732 

714 

698 

684 

11... 

634 

638 

646 

650 

644 

636 

618 

604 

12... 

581 

587 

591 

589 

575 

571 

571 

543 

13... 

336 

325 

314 

303 

292 

280 

278 

274 

14... 

199 

209 

223 

237 

243 

245 

249 

243 

15... 

337 

336 

334 

332 

330 

828 

310 

282 

16... 

338 

356 

380 

386 

396 

406 

418 

424 

17... 

549 

571 

583 

595 

619 

620 

631 

631 

18... 

636 

638 

640 

640 

642 

632 

624 

610 

19... 

497 

515 

538 

577 

593 

613 

615 

629 

20... 

746 

768 

774 

776 

776 

770 

763 

750 

21... 

613 

613 

619 

623 

619 

607 

603 

601 

22... 

673 

693 

709 

737 

745 

741 

739 

735 

23... 

754 

764 

782 

794 

792 

784 

778 

766 

24... 

739 

749 

763 

765 

707 

757 

749 

729 

25... 

602 

596 

612 

608 

604 

588 

574 

568 

26... 

861 

893 

909 

947 

952 

957 

951 

967 

27... 

985 

001 

013 

017 

028 

015 

007 

001 

28... 

795 

793 

779 

783 

781 

789 

791 

801 

29... 

897 

915 

917 

915 

899 

895 

895 

890 

30... 

753 

750 

763 

752 

751 

749 

745 

739 

31... 

654 

667 

702 

729 

746 

757 

771 

790 

Date.                                                     REMARK 

S. 

May  22.  Clear;  hazy;  wind  N. 

"      23.  Clear;  hazy;  wind  N.  W. 

"      24.  Hazy  ;  wind  E. 

"      25.  Hazy ;  cloudy ;  wind  S.  W 

. 

"      26.  Cloudy ;  wind  N.  W. 

"      27.  Cloudy ;  wind  N.  E. 

"      28.  Cloudy;  rain;  wind  S.  E. 

"      29.  Rain  ;  fall  of  water  for  28t 

h  and  21 

)th,  0"\] 

0;  wini 

IN. 

"      30.  Cloudy ;  rain  ;  wind  S. 

"      31.  Cloudy;  rain;  wind  S. ;  fa 

11  of  wa 

ter  for 

30th  an( 

Insist, 

0^^.38. 

1 

12G 


Meteorological  Obser va  tions. 


TYPO-BAKOGRAPH. 

June,  1800. 

Datb. 

Oh. 

\h. 

2A. 

8A. 

ih. 

5A. 

6A. 

th. 

1... 

29.795 

802 

788 

786 

790 

791 

799 

815 

2... 

29.968 

900 

962 

954 

941 

935 

933 

939 

3... 

29.997 

977 

905 

948 

934 

922 

916 

912 

4... 

29.798 

778 

754 

734 

700 

688 

676 

682 

5... 

29.440 

400 

372 

345 

407 

457 

517 

535 

6... 

29.957 

951 

951 

949 

945 

947 

957 

965 

7... 

30.095 

074 

000 

058 

040 

010 

002 

998 

8... 

29.952 

954 

958 

903 

973 

999 

029 

041 

9... 

30.160 

130 

110 

100 

072 

000 

054 

047 

10... 

29.894 

882 

802 

852 

824 

808 

782 

778 

11... 

29.570 

574 

500 

502 

572 

572 

576 

602 

12... 

29.079 

075 

071 

007 

059 

669 

673 

687 

13... 

29.044 

612 

582 

502 

530 

526 

512 

496 

14... 

29.382 

376 

372 

374 

382 

380 

380 

382 

15... 

29.414 

408 

401 

414 

427 

440 

464 

488 

16... 

29.738 

732 

728 

732 

730 

760 

762 

776 

17... 

29.958 

950 

940 

930 

934 

930 

932 

932 

18... 

29.804 

790 

750 

728 

090 

676 

672 

074 

19... 

29.800 

808 

810 

820 

824 

832 

848 

854 

20... 

29.084 

648 

014 

598 

502 

540 

552 

500 

21... 

29.000 

658 

048 

044 

040 

640 

632 

034 

22... 

29.050 

654 

054 

000 

074 

676 

682 

()90 

23... 

29.749 

732 

715 

703 

707 

711 

713 

749 

24... 

29.891 

871 

801 

843 

831 

823 

821 

821 

25 . . . 

29.907 

961 

903 

901 

951 

945 

947 

947 

26... 

29.911 

893 

883 

801 

847 

829 

825 

819 

27... 

29.747 

741 

731 

721 

711 

711 

705 

705 

28... 

29.595 

577 

531 

513 

503 

505 

495 

499 

29... 

29.723 

713 

708 

703 

093 

671 

675 

679 

30... 

29.507 

515 

509 

509 

509 

511 

525 

551 

DAT 

B.                                                       REMARKS 

5. 

June 

1.  Cloudy ;  wind  W. 

C( 

2.  Rain;  fall  of  water  0^°.40; 

wind  S. 

(£ 

3.  Clear;  wind  S.  W. 

t( 

4.  Cloudy ;  rain  ;  wind  S. ;  fill 

1  of  wal 

.er  0^".0f 

). 

U 

5.  Rain ;  cloudy ;  fall  of  wate 

r  0'".35 

,  wind  "^ 

N. 

U 

6.  Clear ;  wind  W. 

U 

7.  Clear ;  wind  N.  W. 

u 

8.  Rain ;  changeable ;  wind  I^ 

.  W. 

a 

9.  Clear;  wind  S.  W. 

u 

10.  Cloudy;  rain;  changeable; 

wind  S 

>. ;  fall  0 

f  water 

U'".  1 2. 

"    i 

^1.  Changeable;  wind  S.  W. 

Meteor  ol  o  gical  Ob  see  va  tions. 
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TYPO-BAEOGRAPH. 

June,  1869. 

Date. 

8h. 

9h. 

lOh. 

im. 

127i. 

ISh. 

14A. 

15/i. 

1... 

841 

854 

878 

j^890 

916 

921 

925 

933 

3... 

944 

962 

966 

966 

967 

967 

975 

971 

3... 

910 

912 

914 

910 

908 

904 

892 

882 

4... 

684 

682 

674 

658 

626 

604 

586 

568 

5... 

587 

623 

655 

677 

693 

717 

741 

771 

6... 

995 

021 

039 

053 

069 

075 

081 

081 

7... 

002 

010 

002 

996 

994 

988 

970 

970 

8... 

059 

072 

086 

100 

106 

112 

118 

116 

9... 

047 

037 

033 

033 

021 

021 

017 

Oil 

10... 

770 

772 

772 

768 

731 

713 

701 

681 

11... 

612 

620 

627 

629 

627 

619 

611 

611 

12... 

691 

710 

714 

720 

720 

720 

710 

698 

13... 

480 

478 

476 

472 

462 

426 

396 

374 

14... 

382 

392 

394 

396 

398 

398 

406 

414 

15... 

522 

570 

602 

612 

628 

652 

658 

660 

16... 

796 

828 

848 

856 

872 

872 

882 

894 

17... 

938 

958 

960 

960 

962 

964 

960 

960 

18... 

694 

716 

718 

714 

714 

714 

708 

702 

19... 

858 

880 

870 

874 

872 

872 

858 

838 

20... 

556 

564 

568 

570 

570 

572 

574 

576 

21... 

642 

648 

648 

652 

630 

638 

612 

630 

22... 

706 

724 

726 

736 

742 

738 

738 

740 

23... 

775 

815 

831 

855 

857 

863 

863 

867 

24... 

831 

849 

857 

867 

867 

869 

873 

885 

25... 

957 

967 

973 

973 

967 

956 

951 

945 

26... 

819 

825 

829 

823 

823 

815 

811 

791 

27... 

711 

729 

727 

715 

701 

699 

683 

663 

28... 

503 

533 

553 

565 

559 

585 

613 

631 

29... 

685 

695 

691 

695 

693 

679 

657 

657 

30... 

587 

623 

653 

671 

693 

699 

707 

715 

Da 

rE.                                                      REMAKKS. 

Jim( 

i   12.  Clear;  rain;  wind  S. 

(( 

13.  Cloudy;  rain;  wind  S. ;  fall  of  water  0"\ 

10. 

(( 

14.  Cloudy;  wind  S. 

(C 

15.  Cloudy;  rain;  wind  W. ;  fall  of  water  0^ 

MO. 

u 

16.  Clear;  rain;  wind  S.  W. ;  fall  of  water  0 

"\05. 

(.i 

1 7.  Clear ;  cloudy ;  wind  S.  W. 

u 

18.  Rain;  changeable;  wind  S.  W. ;  fall  of  w 

^ater  0^^ 

05. 

li 

19.  Cloudy  to  20A.y  rain;   wind  S.  W. 

u 

20.  Rain;  wind  S. ;  fall  of  water  for  19th  anc 

L  20th  Qi 

".88. 

(( 

21.  Cloudy  to  12A.y  sprinkle  of  rain;  wind  E 
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1 

TYrO-BAKOGRAni. 

June,  1809. 

Datk. 

16A. 

Ylh. 

18A. 

19A. 

20A. 

21A. 

m. 

28A. 

1... 

927 

940 

940 

958 

962 

071 

973 

969 

2... 

978 

988 

008 

016 

017 

019 

015 

Oil 

8... 

883 

894 

900 

896 

874 

862 

856 

882 

4... 

554 

544 

536 

524 

522 

496 

482 

458 

5... 

805 

837 

877 

907 

933 

943 

955 

967 

6... 

095 

119 

141 

155 

161 

159 

139 

121 

7... 

962 

954 

954 

954 

958 

958 

958 

952 

8... 

140 

156 

172 

182 

190 

190 

194 

190 

9... 

997 

989 

979 

957 

937 

909 

897 

895 

10... 

665 

661 

657 

657 

651 

631 

623 

599 

11... 

612 

632 

642 

652 

668 

672 

680 

678 

12... 

694 

700 

710 

712 

698 

686 

664 

661 

13... 

372 

372 

378 

388 

406 

390 

380 

372 

14... 

418 

418 

422 

440 

435 

430 

425 

420 

15... 

674 

684 

698 

722 

726 

728 

728 

733 

IG... 

912 

928 

944 

958 

959 

962 

958 

958 

17... 

964 

966 

972 

962 

950 

928 

879 

878 

18... 

718 

752 

772 

792 

798 

808 

816 

806 

19... 

840 

828 

808 

804 

780 

768 

752 

718 

20... 

576 

600 

610 

620 

636 

654 

654 

656 

21... 

616 

640 

652 

656 

652 

658 

672 

652 

22... 

728 

740 

752 

762 

764 

766 

768 

768 

23... 

877 

891 

901 

909 

911 

909 

909 

897 

24... 

899 

907 

931 

939 

949 

955 

957 

957 

25... 

951 

949 

949 

947 

951 

947 

939 

929 

26... 

785 

783 

783 

785 

787 

777 

775 

769 

27... 

663 

671 

669 

653 

653 

645 

627 

627 

28... 

651 

667 

673 

695 

707 

707 

711 

723 

29... 

635 

617 

593 

575 

569 

553 

535 

523 

30... 

739 

757 

783 

811 

841 

859 

867 

863 

Dai 

rB.                                                   KEMAKK 

3. 

June 

3  22.  Cloudy ;  wind  S.  E. 

(( 

23.  Rain;  changeable;  wind 

S.  E. ;  fi 

ill  of  w 

ater  0*^ 

15. 

(( 

24.  Clear ;  liazy ;  wind  S.  W. 

u 

25.  Cloudy  ;  rain  ;  wind  W. ; 

fall  of 

water  0^ 

°.38. 

(( 

26.  Cloudy ;   rain ;  wind  S. ;  1 

Fall  of  V. 

^ater  0*°. 

92. 

(C 

27.  Rain ;  wind  S.  E. 

(( 

28.  Rain  to  IDA./  clear;   wine 
and  28th,  0*^65. 

1  S.  E. ; 

fall  of 

water  fc 

)r  27th 

(C 

29.  Rain;  clear;  wind  S. 

({ 

30.  Rain;  changeable;  Avind 
and  30th,  0i^43. 

N.  W. ; 

fall  of 

water  fc 

)r  29th 

Meteorological  Observations. 
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TYPO-BAEOGRAPH. 

July,  1869. 

Date. 

fih. 

\h. 

2^. 

Zh. 

4^. 

5A. 

el 

TA. 

1... 

29.858 

843 

840 

842 

828 

822 

820 

818 

2... 

20.750 

738 

726 

710 

696 

684 

664 

654 

3... 

29.578 

592 

606 

586 

552 

542 

532 

538 

4... 

29.604 

600 

606 

608 

624 

648 

662 

688 

5... 

29.972 

972 

970 

968 

964 

974 

976 

002 

6... 

30.122 

100 

090 

086 

078 

062 

060 

066 

7... 

30.042 

014 

996 

976 

954 

932 

924 

917 

8... 

29.864 

830 

796 

794 

766 

806 

810 

826 

9... 

29.575 

540 

599 

658 

638 

628 

632 

640 

10... 

29.774 

752 

752 

744 

716 

702 

700 

690 

11... 

29.502 

498 

508 

522 

538 

552 

590 

616 

12... 

29.828 

814 

810 

808 

796 

790 

806 

822 

13... 

29.910 

898 

884 

876 

873 

856 

850 

852 

14... 

29.886 

882 

874 

876 

856 

846 

840 

836 

15... 

29.698 

680 

684 

672 

678 

670 

674 

684 

16... 

29.538 

534 

538 

538 

542 

556 

550 

542 

17... 

29.688 

684 

678 

676 

678 

666 

664 

662 

18... 

29.696 

692 

658 

642 

632 

622 

628 

632 

19... 

29.738 

732 

732 

728 

722 

714 

712 

716 

20... 

29.778 

762' 

738 

724 

720 

698 

686 

686 

21... 

29.572 

564 

540 

530 

528 

554 

566 

602 

22... 

29.814 

814 

818 

816 

815 

814 

812 

816 

23... 

29.896 

884 

878 

870 

862 

856 

851 

860 

24... 

29.882 

856 

836 

802 

794 

808 

810 

814 

25... 

29.822 

801 

798 

782 

772 

764 

760 

760 

26... 

29.778 

770 

760 

736 

714 

690 

690 

698 

27... 

29.682 

638 

618 

620 

642 

644 

652 

662 

28... 

29.702 

698 

696 

682 

672 

676 

682 

692 

29... 

29.576 

574 

570 

566 

580 

592 

602 

644 

30... 

29.832 

836 

840 

841 

844 

858 

880 

890 

31... 

30.120 

118 

120 

120 

110 

104 

122 

132 

DAT 

E.                                              EEMAKKS 

3. 

July 

1.  Cloudy;  wind  S.  W. 

(C 

2.  Cloudy ;  wind  S.  E. 

(( 

3.  Rain;  fall  of  water  0^^35; 

wind  S. 

w. 

u 

4.  Changeable ;  wind  W. 

it 

5.  Changeable  ;  wind  ]^. 

a 

6.  Clear ;  Avind  N. 

u 

7.  Clear;  wind  S. 

u 

8.  Rain;  fall  of  water  0^°.64; 

wind  S. 

E. 

u 

9.  Changeable ;  wind  S. 

(( 

10.  Clear  ;  cloudy  ;  wind  S.  E. 

(( 

11.  Clear;  wind  W. 

17 
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TYPO-BAROGRAPH. 

July,  1869. 


Date. 

6h.' 

9h. 

m. 

m. 

12A. 

m. 

14A. 

1... 

834 

830 

843 

840 

826 

826 

806 

3... 

650 

646 

653 

653 

654 

644 

633 

3... 

544 

556 

556 

554 

548 

544 

544 

4... 

708 

736 

744 

753 

773 

790 

810 

5... 

016 

046 

056 

073 

086 

090 

094 

6... 

074 

086 

094 

096 

096 

088 

088 

7... 

910 

904 

930 

930 

933 

930 

916 

8... 

758 

788 

800 

780 

774 

764 

750 

9... 

660 

664 

678 

690 

694 

700 

700 

10... 

680 

658 

633 

634 

613 

612 

603 

11... 

653 

683 

694 

706 

718 

730 

743 

13... 

838 

853 

866 

886 

888 

888 

886 

13... 

858 

874 

874 

873 

860 

863 

866 

14... 

844 

848 

834 

843 

843 

843 

797 

15... 

678 

684 

688 

676 

673 

670 

660 

16... 

566 

576 

596 

603 

600 

603 

603 

17... 

678 

688 

703 

703 

688 

683 

086 

18... 

640 

666 

673 

676 

678 

683 

684 

19... 

730 

753 

763 

768 

780 

793 

794 

30... 

690 

694 

696 

690 

683 

676 

644 

31... 

640 

676 

693 

703 

716 

718 

736 

33... 

830 

854 

858 

860 

860 

873 

870 

33... 

873 

880 

884 

894 

898 

898 

898 

34... 

830 

836 

840 

840 

838 

836 

838 

35... 

766 

783 

796 

800 

804 

804 

810 

36... 

698 

700 

696 

703 

700 

693 

674 

37... 

676 

683 

683 

686 

710 

710 

716 

38... 

696 

716 

708 

698 

684 

660 

640 

39... 

676 

710 

730 

748 

754 

760 

764 

30... 

930 

943 

970 

990 

988 

000 

016 

31... 

136 

158 

170 

170 

176 

183 

188 

15A. 


808 
632 
540 
828 
096 
088 
908 
733 
706 
586 
754 
876 
860 
783 
658 
593 
680 
683 
793 
638 
734 
868 
894 
844 
810 
683 
714 
616 
770 
033 
194 


Date.  REMARKS. 

July  12.  Changeable;  wind  S. 

"  13.  Cloudy;  wind  S. 

"  14.  Rain;  fall  of  water  0^^50;  wind  S. 

"  15.  Cloudy;  wind  S. 

"  16.  Changeable;  wind  W. 

"  17.  Cloudy;  wind  N.  W. 

"  18.  Changeable;  wind  W. 

"  19.  Clear;  wind  S.  W. 

"  20.  Cloudy ;  rain ;  wind  S.  W. 

"  21.  Cloudy;  wind  W. 
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TYPO-BAEOGRAPH. 

July,  1869. 

Date, 

Uh. 

nh. 

18^. 

19;^. 

20A. 

21/i. 

22A. 

23/i. 

1... 

810 

812 

818 

822 

822 

818 

806 

782 

2 

622 

632 

630 

618 

618 

606 

eoo 

600 

3;;; 

538 

554 

562 

568 

576 

578 

586 

608 

4... 

865 

888 

924 

942 

954 

972 

972 

973 

5... 

106 

126 

142 

148 

166 

160 

158 

144 

6... 

088 

094 

098 

096 

092 

080 

076 

054 

7... 

904 

908 

908 

914 

908 

906 

886 

876 

8... 

726 

712 

710 

700 

696 

666 

650 

620 

9... 

VIO 

718 

734 

748 

752 

758 

782 

776 

10... 

572 

560 

562 

554 

549 

504 

502 

504 

11... 

667 

780 

793 

806 

810 

824 

830 

842 

12... 

890 

904 

908 

934 

946 

938 

930 

922 

13... 

860 

858 

874 

882 

896 

898 

900 

892 

14... 

781 

782 

786 

784 

770 

772 

752 

748 

15... 

638 

640 

634 

604 

590 

568 

560 

542 

16... 

598 

608 

622 

656 

664 

682 

692 

696 

17... 

682 

688 

694 

690 

698 

700 

700 

700 

18... 

682 

690 

704 

716 

726 

730 

736 

740 

19... 

794 

794 

793 

793 

792 

790 

794 

792 

20... 

642 

630 

638 

630 

626 

614 

600 

594 

21... 

738 

756 

770 

780 

798 

804 

810 

812 

22... 

878 

888 

897 

906 

916 

918 

912 

898 

23... 

886 

892 

896 

912 

912 

892 

888 

892 

24... 

842 

850 

854 

858 

856 

846 

842 

840 

25... 

804 

800 

792 

798 

798 

797 

796 

792 

26... 

678 

678 

684 

692 

692 

688 

686 

682 

27,.. 

718 

728 

730 

734 

734 

732 

726 

718 

28... 

598 

580 

580 

552 

558 

568 

563 

576 

29... 

776 

782 

802 

806 

812 

810 

818 

822 

30... 

048 

074 

094 

100 

118 

126 

120 

121 

31... 

200 

206 

212 

218 

225 

232 

232 

218 

DAT 

E.                                                      REMARKS 

5. 

July 

22.  Cloudy  ;  hazy ;  wind  N.  "V 

V. 

(C 

23.  Cloudy ;  wind  S.  W. 

(( 

24.  Changeable ;  wind  S. 

(; 

25.  Cloudy ;  wind  S. 

u 

26.  Rain  ;  cloudy ;  wind  S. 

a 

27.  Cloudy;  wind  S.  E. 

a 

28.  Rain ;  changeable ;  fall  of 

water  C 

P.20;  ^^ 

and  S. 

(( 

29.  Cloudy ;  wind  N.  W. 

u 

30.  Clear ;  wind  N.  E. 

u 

31.  Clear;  wind  S.  E. 

132 
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TYPO-BAROaRAPH. 

August,  1869. 

Datb. 

m. 

\h. 

U. 

8A. 

4A. 

5/i. 

^. 

ih. 

1... 

80.202 

170 

164 

138 

126 

102 

113 

117 

2... 

29.944 

904 

861 

831 

805 

785 

763 

759 

3... 

29.587 

585 

579 

583 

587 

593 

597 

597 

I    4... 

29.625 

627 

628 

605 

609 

605 

611 

611 

5... 

29.631 

627 

631 

633 

645 

669 

685 

731 

6... 

29.885 

883 

879 

882 

885 

899 

911 

929 

7... 

29.981 

971 

961 

957 

955 

957 

965 

985 

8... 

30.021 

003 

995 

975 

959 

959 

961 

963 

9... 

29.949 

927 

907 

897 

875 

867 

863 

873 

10... 

29.857 

835 

815 

795 

779 

763 

759 

765 

11... 

29.751 

743 

739 

761 

761 

763 

765 

785 

12... 

29.957 

959 

929 

923 

915 

897 

897 

898 

13... 

29.847 

833 

833 

823 

801 

797 

803 

811 

14... 

29.959 

947 

927 

915 

911 

899 

877 

879 

15... 

29.679 

663 

663 

659 

009 

601 

591 

597 

16... 

29.743 

749 

753 

759 

765 

769 

783 

793 

17... 

29.907 

911 

905 

899 

899 

893 

903 

907 

1  18... 

29.919 

915 

889 

864 

865 

865 

866 

866 

19... 

29.849 

842 

841 

808 

774 

769 

746 

745 

20... 

29.624 

610 

618 

618 

618 

618 

610 

628 

21... 

29.748 

746 

744 

748 

742 

742 

748 

756 

22... 

29.910 

909 

900 

889 

882 

885 

893 

901 

23... 

30.042 

024 

006 

002 

006 

012 

018 

022 

24... 

30.044 

Oil 

984 

976 

972 

962 

958 

954 

25... 

29.760 

734 

703 

664 

646 

673 

676 

654 

26... 

29.824 

824 

819 

814 

813 

820 

829 

846 

27... 

29.912 

903 

890 

880 

866 

860 

860 

856 

28... 

29.726 

697 

647 

608 

592 

572 

566 

560 

29... 

29.630 

634 

630 

629 

629 

628 

630 

658 

30... 

29.727 

728 

727 

725 

712 

714 

708 

712 

31... 

29.834 

826 

819 

819 

831 

839 

856 

864 

DAT 

B.                                                       REMARKS 

3. 

Aug 

1.  Clear ;  wind  S. 

(C 

2.  Cloudy ;  clear ;  wind  S.  W. 

(( 

3.  Clear:  wind  IST.  W. 

« 

4.  Rain ;  cloudy ;  fall  of  wate 

M  0*".50 

;  wind  '. 

N". 

u 

5.  Cloudy  ;  wind  N. 

(( 

6.  Cloudy;  wind  W. 

u 

7.  Cloudy ;  clear ;  wind  N. 

« 

8.  Clear ;  wind  S. 

(C 

9.  Clear ;  wind  S. 

u 

10.  Clear;  wind  S. 

1 

11.  Cloudy;  rain;  clear;  wind 

N. 

Meteorological  Obsej? va tions. 
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TYPO-BAROGRAPH. 

August,  1869. 

• 

Date. 

8A. 

9A. 

107/-. 

Uh. 

12h. 

13h. 

Uh. 

15h. 

1... 

119 

117 

109 

095 

091 

073 

063 

060 

2... 

775 

777 

765 

755 

721 

699 

677 

649 

3... 

599 

607 

619 

619 

619 

621 

615 

609 

4... 

627 

627 

619 

613 

601 

593 

587 

585 

5... 

753 

785 

795 

805 

805 

805 

807 

821 

6... 

945 

947 

951 

957 

959 

961 

955 

963 

7... 

993 

005 

005 

017 

027 

037 

041 

039 

8... 

979 

989 

993 

995 

995 

989 

989 

987 

9... 

881 

885 

891 

891 

893 

893 

885 

891 

10... 

783 

795 

797 

795 

795 

791 

783 

783 

11... 

794 

803 

813 

823 

839 

857 

861 

871 

12... 

899 

900 

901 

901 

907 

899 

889 

887 

13... 

827 

835 

843 

843 

843 

843 

847 

863 

14... 

879 

881 

875 

873 

879 

871 

845 

823 

15... 

607 

599 

619 

607 

625 

631 

633 

645 

16... 

807 

829 

841 

847 

845 

843 

841 

833 

17... 

915 

917 

923 

933 

927 

919 

921 

913 

18... 

867 

868 

861 

862 

863 

856 

859 

858 

19... 

745 

752 

745 

736 

735 

718 

697 

690 

20... 

636 

662 

662 

668 

670 

670 

666 

670 

21... 

756 

782 

786 

790 

792 

798 

802 

816 

22... 

924 

941 

950 

969 

982 

991 

994 

001 

23... 

040 

046 

046 

046 

046 

047 

048 

052 

24... 

952 

936 

932 

926 

934 

936 

936 

926 

25... 

054 

656 

658 

660 

666 

670 

672 

682 

26... 

853 

866 

879 

892 

911 

916 

921 

920 

27... 

852 

834 

828 

834 

830 

829 

830 

829 

28... 

556 

550 

540 

530 

542 

550 

552 

554 

29... 

674 

686 

692 

692 

692 

694 

688 

692 

30... 

734 

740 

746 

750 

756 

760 

770 

774 

31... 

886 

900 

914 

919 

923 

931 

929 

929 

Dai 

^E.                                                      EEMARK 

3. 

Aug 

.  12.  Clear;  wind  S. 

cc 

13.  Rain;   changeable;   fall  o: 

'  water 

0^^50;  1 

;v^ind  N". 

E. 

(( 

14.  Changeable;  rain;  wind  ! 

E. 

ic 

15.  Rain;  cloudy;  wind  N.  "V 

15th,  0'^80. 

16.  Cloudy;  rain;  wind  S.  ^  f 

17.  Cloudy;  wind  S.  E. 

18.  Changeable;  wind  S.  E. 

19.  Cloudy;  wind  E. 

20.  Cloudy ;  wind  E. 

21.  Cloudy;  wind  IST.  E. 

V.',  fall 
all  of  w 

of  wate 
ater  0^°. 

r  for  14 
30. 

th  and 
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TYPO-BAROGRAPH. 

August,  1869. 

Date. 

16A. 

17A. 

18A. 

19A. 

2(Wi. 

21A. 

aeA. 

23A. 

1... 

050 

054 

054 

062 

064 

044 

020 

988 

2... 

633 

621 

015 

607 

605 

607 

603 

597 

3... 

609 

623 

037 

645 

647 

649 

637 

627 

4... 

585 

589 

005 

615 

625 

627 

633 

635 

5... 

839 

865 

877 

887 

903 

909 

909 

907 

6... 

981 

991 

001 

003 

001 

997 

995 

9a5 

7... 

035 

047 

009 

071 

070 

069 

065 

037 

8... 

987 

989 

995 

999 

003 

999 

987 

963 

9... 

889 

899 

907 

905 

899 

889 

881 

875 

10... 

783 

785 

791 

793 

793 

791 

787 

777 

11... 

881 

891 

901 

911 

921 

930 

939 

948 

12... 

885 

887 

885 

883 

907 

903 

883 

869 

13... 

875 

891 

910 

943 

959 

967 

979 

976 

14... 

797 

785 

701 

753 

739 

731 

715 

093 

15... 

647 

^       609 

085 

707 

709 

725 

729 

739 

10... 

841 

847 

803 

871 

877 

879 

885 

901 

17... 

913 

925 

941 

951 

951 

945 

943 

931 

18... 

855 

875 

879 

883 

898 

898 

892 

802 

19... 

666 

073 

078 

078 

671 

670 

041 

033 

20... 

680 

084 

700 

714 

722 

742 

748 

748 

21... 

822 

838 

840 

874 

884 

896 

904 

908 

22... 

010 

031 

054 

004 

077 

086 

079 

002 

23... 

054 

000 

084 

090 

092 

084 

082 

058 

24... 

918 

910 

900 

900 

900 

870 

840 

810 

25... 

698 

718 

740 

770 

802 

816 

830 

832 

20... 

917 

924 

947 

950 

947 

948 

945 

936 

27... 

822 

812 

810 

808 

790 

776 

754 

736 

28... 

558 

580 

008 

018 

628 

628 

028 

632 

29... 

696 

700 

728 

734 

742 

748 

740 

732 

30. . . 

7184 

790 

820 

840 

850 

856 

854 

844 

31... 

929 

931 

944 

958 

972 

984 

080 

984 

DAT 

E.                                                       REMARKS. 

Aug. 

22.  Clear ;  wind  E. 

(( 

23.  Clear;  wind  K  E. 

C( 

24.  Changeable ;  wind  E. 

a 

25.  Cloudy ;  rain ;  wind  IST.  W. ;  fall  < 

)f  water 

0*°.30. 

(( 

26.  Clear;  wind  N.  E. 

u 

27.  Changeable;  wind  S.  ^ 

(C 

28.  Cloudy;  rain;  clear;  windN.;  ft 

ill  of  W£ 

Iter  0'°.S 

10. 

<( 

29.  Clear;  wind  N.  W. 

« 

30.  Cloudy ;  wind  N. 

(C 

31.  Changeable;  wind  N. 

Meteorological  Observations. 
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TYPO-BAROGRAPH. 

Septembek, 

1869. 

Date. 

OA. 

\h. 

^h. 

U. 

4A. 

m. 

6^. 

Ih. 

1... 

29.983 

993 

991 

991 

985 

989 

995 

017 

2... 

30.125 

115 

102 

101 

091 

079 

081 

079 

3... 

30.063 

045 

027 

023 

015 

Oil 

015 

023 

4... 

30.005 

983 

949 

939 

923 

921 

921 

919 

5... 

29.941 

917 

891 

871 

865 

852 

861 

871 

6... 

29.919 

911 

903 

872 

885 

882 

882 

884 

7... 

29.806 

787 

764 

747 

740 

725 

718 

718 

8... 

29.470 

452 

384 

358 

310 

261 

250 

257 

9... 

29.662 

667 

670 

669 

686 

699 

720 

731 

10... 

29.813 

804 

801 

801 

803 

821 

824 

836 

11... 

29.918 

912 

906 

904 

901 

907 

914 

924 

13... 

30.055 

046 

035 

033 

041 

037 

037 

040 

13... 

30.161 

142 

126 

122 

116 

116 

117 

119 

14... 

30.163 

138 

114 

098 

080 

078 

065 

070 

15... 

30.040 

006 

972 

952 

925 

923 

923 

925 

16... 

29.923 

905 

896 

890 

876 

875 

875 

882 

17... 

30.054 

054 

054 

056 

062 

064 

072 

094 

18... 

30.188 

182 

170 

160 

150 

140 

132 

140 

19... 

30.126 

094 

062 

032 

018 

010 

010 

010 

20... 

29.898 

898 

850 

823 

820 

822 

826 

842 

21... 

29.974 

964 

954 

944 

938 

942 

953 

971 

22... 

30.079 

058 

047 

043 

047 

049 

049 

056 

23... 

30.137 

117 

107 

104 

093 

094 

095 

111 

24... 

30.134 

118 

119 

116 

115 

117 

119 

121 

25... 

30.080 

050 

025 

999 

977 

972 

970 

961 

26... 

29.564 

540 

532 

547 

572 

592 

602 

641 

27... 

29.728 

741 

778 

786 

806 

843 

863 

884 

28... 

30.092 

072 

075 

076 

077 

078 

082 

094 

29... 

30.164 

140 

121 

105 

092 

092 

094 

104 

30... 

30.168 

176 

075 

065 

063 

061 

059 

057 

Date.  REMARKS. 

Sept.  1.  Cloudy;  wind  N.  W. 

"      2.  Cloudy ;  wind  IST.  E. 

"      3.  Clear;  wind  S.  E. 

"      4.  Clear;  wind  S.  E. 

"      5.  Clear;  wind  S.  E. 

"      6.  Cloudy  ;  wind  S.  E. 

"       7.  Cloudy;  rain;  wind  S.  E. 

"      8.  Cloudy ;  rain  ;  wind  S.  W. ;  fall  of  water  0^".50. 

"      9.  Rain  ;  fall  of  water  Oi".37  ;  wind  S.  W. 

"    10.  Wind  N.  E.;  changeable. 
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TYPO-BAROGRAPH. 

September, 

1869. 

Datb. 

8A. 

9/i. 

lOA. 

llA. 

12A. 

18A. 

14A. 

15A. 

1... 

034 

054 

065 

073 

073 

077 

079 

081 

2... 

081 

081 

085 

089 

093 

075 

069 

065 

8... 

035 

037 

041 

041 

041 

041 

042 

043 

4... 

921 

921 

939 

941 

949 

951 

953 

954 

5... 

895 

905 

915 

919 

931 

937 

937 

925 

6... 

906 

913 

919 

921 

922 

914 

902 

882 

7... 

713 

692 

680 

651 

638 

611 

594 

581 

8... 

278 

281 

281 

280 

300 

336 

379 

416 

9  .. 

744 

759 

768 

769 

776 

777 

778 

779 

10... 

846 

847 

856 

864 

868 

870 

871 

879 

11... 

937 

947 

960 

967 

982 

990 

996 

004 

12... 

056 

060 

072 

078 

089 

095 

093 

095 

13... 

122 

128 

130 

136 

140 

160 

163 

166 

14... 

076 

078 

084 

086 

092 

088 

084 

0b2 

15... 

932 

932 

934 

933 

932 

930 

928 

926 

16... 

890 

894 

903 

907 

909 

923 

926 

928 

17... 

096 

104 

108 

109 

110 

114 

110 

128 

18... 

.      144 

162 

154 

146 

148 

149 

150 

148 

19... 

010 

007 

004 

996 

990 

986 

964 

964 

20... 

856 

906 

924 

928 

932 

936 

940 

944 

21... 

983 

005 

013 

016 

024 

027 

029 

043 

22... 

060 

062 

075 

079 

078 

077 

074 

079 

23... 

118 

126 

123 

143 

144 

144 

145 

147 

24... 

123 

124 

122 

119 

113 

114 

115 

117 

25... 

960 

939 

925 

902 

890 

866 

843 

813 

26... 

642 

641 

640 

634 

634 

637 

634 

628 

27... 

896 

907 

911 

913 

916 

936 

947 

969 

28... 

097 

107 

106 

103 

114 

132 

138 

145 

29... 

117 

120 

125 

122 

139 

157 

158 

148 

30... 

055 

053 

051 

049 

049 

051 

056 

057 

Dai 

E. 

REMARKS 

J. 

Sept 

(( 
(( 

(C 

(( 
t( 
(( 
u 
<( 

.  11.  Clear;  wind  S.  E. 

12.  Clear;  wind  S.  E. 

13.  Clear;  wind  S.  E. 

14.  Clear;  wind  S.  E. 

15.  Clear;  wind  E. 

16.  Clear;  cloudy;  wi 

17.  Cloudy;  wind  S.  ] 

18.  Clear;  wind  S.  E. 

19.  Clear;  wind  N". 

md  S.  E 

E. 

20.  Cloudy;  rain;  wii 

idN.  E 

. ;  fall  0 

f  water 

0^42. 

Meteor  olog  re  a  l  0  bser  va  tions. 
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TYPO -BAROGRAPH. 

Sei*tj:mbee, 

1869. 

Date. 

16^. 

Tih. 

18^. 

19A. 

20^. 

21A. 

227i. 

23/i. 

1... 

091 

101 

115 

123 

145 

149 

143 

139 

2... 

067 

071 

097 

101 

105 

111 

103 

077 

3... 

045 

047 

048 

048 

047 

043 

033 

025 

4... 

955 

957 

973 

981 

980 

979 

977 

957 

5... 

927 

945 

945 

949 

957 

957 

955 

949 

6... 

882 

883 

885 

883 

874 

866 

860 

837 

7... 

581 

582 

582 

582 

557 

537 

522 

495 

8... 

448 

489 

531 

566 

575 

612 

623 

657 

9... 

790 

793 

802 

814 

817 

830 

851 

846 

10... 

889 

905 

919 

928 

936 

940 

938 

930 

11... 

023 

031 

052 

073 

076 

074 

071 

060 

12... 

116 

138 

154 

164 

172 

180 

171 

173 

13... 

172 

196 

206 

210 

218 

220 

208 

188 

14... 

080 

082 

084 

086 

088 

084 

070 

055 

15... 

924 

928 

930 

938 

936 

934 

929 

926 

16... 

934 

954 

991 

013 

023 

037 

053 

049 

17... 

136 

150 

168 

182 

186 

190 

192 

195 

18... 

142 

150 

150 

149 

148 

152 

152 

142 

19... 

966 

950 

948 

948 

943 

928 

920 

904 

20... 

948 

952 

956 

960 

964 

978 

972 

974 

21... 

044 

050 

053 

061 

080 

084 

087 

085 

22... 

084 

086 

106 

115 

132 

145 

150 

143 

23... 

154 

161 

172 

182 

186 

193 

181 

167 

24... 

119 

120 

125 

125 

124 

121 

108 

089 

25... 

794 

770 

754 

743 

706 

686 

645 

604 

26... 

627 

638 

673 

645 

671 

695 

708 

718 

27... 

988 

034 

035 

063 

071 

080 

096 

092 

28... 

150 

167 

175 

187 

226 

218 

200 

186 

29... 

148 

145 

152 

168 

181 

190 

173 

140 

30... 

058 

059 

060 

066 

073 

073 

066 

063 

Dai 

m.                                                        EEMAEK 

3. 

Sept 

.  21.  Rain ;  cloudy ;  wind  S.  E. 

(C 

22.  Rain  ;  fall  of  water  for  21 

St  and  2 

2d,  0'".8 

7. 

u 

23.  Changeable ;  wind  N.  E. 

u 

24.  Cloudy;  wind  S.  E. 

li 

25.  Clear ;  rain ;  wind  S.  E. 

u 

26.  Rain ;  wind  W. ;  fall  of  w 

ater  for 

25th  an( 

1  26th,  ] 

1^06.     ! 

it 

27.  Clear;  wind  W. 

(C 

28.  Clear ;  wind  S.  E. 

(C 

29.  Clear ;  wind  S. 

1 

30.  Clear ;  wind  S. 

138 
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TYPO-BAROGRAPH. 

October,  1869. 

Datb. 

OA. 

lA. 

2h. 

3A. 

4A. 

5A. 

6A. 

ih. 

1... 

30.057 

026 

994 

986 

980 

976 

974 

976 

2... 

29.936 

900 

878 

864 

858 

848 

842 

854 

3... 

29.752 

738 

724 

732 

722 

720 

720 

719 

4... 

29.280 

274 

232 

200 

158 

146 

152 

186 

5... 

29.592 

604 

036 

656 

670 

68(5 

710 

744 

6... 

29.918 

906 

898 

884 

88(5 

889 

894 

904 

7... 

30.058 

042 

039 

024 

016 

018 

022 

018 

8... 

30.100 

084 

070 

064 

060 

056 

054 

056 

9... 

30.048 

020 

003 

990 

982 

982 

980 

988 

10... 

29.817 

808 

781 

766 

755 

742 

735 

719 

11... 

29.55G 

540 

534 

543 

549 

556 

560 

574 

12... 

29.640 

623 

598 

578 

566 

560 

558 

560 

13... 

29.446 

435 

423 

426 

437 

440 

443 

448 

14... 

29.614 

596 

584 

586 

588 

590 

592 

608 

15... 

29.657 

634 

624 

622 

624 

658 

664 

672 

16... 

29.628 

602 

592 

590 

596 

604 

618 

626 

17... 

29.545 

533 

528 

537 

558 

571 

582 

587 

18... 

29.729 

721 

721 

743 

747 

770 

786 

804 

19... 

29.780 

762 

739 

724 

721 

720 

722 

726 

20... 

29.802 

796 

794 

786 

784 

780 

780 

792 

21... 

29.772 

738 

722 

704 

696 

697 

698 

700 

22... 

29.862 

843 

842 

840 

840 

844 

848 

860 

23... 

29.608 

56(5 

522 

490 

448 

432 

404 

396 

24... 

29.748 

768 

780 

810 

848 

862 

892 

916 

25... 

30.160 

150 

152 

162 

166 

174 

200 

212 

26... 

30.012 

972 

936 

934 

884 

878 

880 

874 

27... 

29.902 

888 

880 

881 

882 

881 

880 

878 

28... 

29.536 

498 

470 

453 

450 

454 

460 

450 

29... 

29.448 

444 

440 

443 

446 

454 

476 

498 

30... 

29.688 

690 

692 

706 

726 

742 

770 

788 

31... 

30.002 

990 

978 

974 

973 

972 

972 

976 

DAT 

B. 

REMARKS. 

Oct. 

1.  Clea 

r  and  pleasant ;  wind  S.  E. 

<( 

2.  Rail 

1 ;  fall  of  water  0'".93  ;  wind  N 

E. 

« 

3.  Rail 

1 ;  fall  of  water  5^".86  ;  wind  W 

. 

(( 

4.  Rail 

i;  fall  of  water  0M5;  wind  S. 

W. 

u 

5.  Clea 

r;  wind  N".  W. 

C( 

6.  Clea 

r;  wind  S.  E. 

C( 

7.  Cha 

ngeable ;  wind  N.  E. 

(( 

8.  Cha 

ngeable ;  wind  N.  E. 

u 

9.  Rair 

1 ;  wind  N.  W. 

u 

10.  Rail 

1 ;  wind  S.  E. ;  fall  of  water  for 

9th  anc 

I  10th,  2 

*°.55. 

u 

11.  Rail 

1 ;  wind  S. 

Meteor ol o  gical  Obser  va  tions. 
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TYPO-BAROGRAPH. 

October,  1869. 

Date. 

s;^. 

m. 

10^. 

\\h. 

12/i. 

13/i. 

\Ah. 

15A. 

1... 

977 

978 

976 

975 

974 

968 

954 

952 

2... 

864 

860 

848 

832 

816 

793 

776 

754 

3... 

718 

714 

702 

700 

666 

646 

608 

592 

4... 

216 

260 

283 

308 

308 

312 

318 

324 

5... 

758 

774 

782 

786 

796 

812 

818 

828 

6... 

912 

926 

948 

958 

974 

983 

988 

988 

7... 

018 

024 

026 

030 

048 

062 

062 

062 

8... 

058 

060 

003 

066 

069 

072 

075 

078 

9... 

988 

980 

970 

946 

936 

930 

924 

922 

10... 

714 

670 

636 

612 

582 

566 

556 

550 

11... 

594 

608 

625 

646 

«56 

660 

662 

664 

12... 

566 

566 

558 

536 

524 

518 

512 

508 

13... 

449 

461 

464 

484 

509 

520 

535 

546 

14... 

619 

614 

622 

618 

614 

604 

606 

604 

15.. 

674 

678 

664 

662 

654 

658 

662 

650 

16... 

644 

656 

657 

658 

656 

646 

644 

640 

17... 

600 

616 

626 

642 

646 

651 

657 

664 

18... 

820 

840 

848 

845 

840 

849 

850 

858 

19... 

731 

736 

738 

736 

734 

736 

782 

736 

20... 

802 

806 

806 

812 

814 

814 

813 

812 

21... 

702 

708 

716 

718 

722 

724 

726 

780 

22... 

900 

903 

892 

846 

856 

852 

850 

818 

23... 

388 

378 

390 

402 

438 

458 

486 

580 

24  .. 

936 

960 

968 

976 

992 

006 

024 

088 

25... 

214 

216 

204 

198 

196 

182 

178 

178 

26... 

886 

894 

886 

880 

870 

846 

836 

824 

27... 

860 

854 

838 

822 

810 

808 

800 

766 

28... 

452 

454 

456 

452 

450 

444 

442 

440 

29... 

526 

544 

566 

576 

574 

580 

583 

586 

30... 

802 

812 

820 

818 

836 

848 

866 

880 

31... 

978 

976 

972 

968 

956 

946 

982 

916 

Dai 

m.                                                      REMARKS. 

Oct. 

12.  Rain;  wind  S.  W. ;  fall  of  water  f( 

13.  Rain;  wind  S. ;  fall  of  water  2^". 7 

)rlltha 

6. 

nd  1 2th 

r".7o. 

14.  Rain;  changeable;  fall  of  water  0 

"\09;  ^^ 

dnd  S.  ^ 

w. 

15.  Wind  W.;  cloudy. 

16.  Wind  N". ;  clear. 

17.  Clear;  wind  K  W. 

1 8.  Cloudy ;  wind  S.  E. 

19.  Cloudy;  wind  S. 

20.  Changeable ;  wind  S.  E. ;  rain. 

21.  Wind  S.  W. ;  changeable. 
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1 

TYPO-BAROGRAPH. 

October, 

1869. 

Datb. 

Wi. 

17A. 

18A. 

19A. 

20A. 

21A. 

Wi. 

saA. 

1... 

952 

954 

958 

968 

974 

974 

964 

944 

2... 

746 

738 

744 

772 

780 

790 

794 

776 

3... 

534 

464 

460 

378 

272 

262 

252 

284 

4... 

346 

364 

396 

438 

474 

504 

518 

560 

5... 

840 

858 

888 

918 

923 

928 

930 

924 

6... 

009 

029 

034 

066 

078 

090 

080 

074 

7... 

068 

074 

100 

110 

126 

126 

114 

112 

8... 

081 

084 

087 

090 

094 

098 

102 

075 

9... 

924 

918 

918 

912 

898 

896 

886 

866 

10... 

546 

530 

536 

554 

565 

568 

563 

564 

11... 

674 

674 

678 

688 

698 

694 

686 

678 

12... 

502 

474 

456 

455 

454 

464 

474 

465 

13... 

563 

600 

621 

632 

642 

644 

652 

636 

14... 

618 

624 

625 

640 

660 

666 

674 

671 

15... 

646 

656 

660 

662 

664 

664 

659 

654 

16... 

637 

629 

619 

619 

616 

613 

592 

568 

17... 

670 

694 

704 

726 

737 

741 

729 

731 

18... 

854 

859 

855 

853 

848 

850 

836 

806 

19... 

740 

746 

764 

778 

789 

802 

804 

808 

20... 

812 

814 

816 

820 

824 

824 

818 

810 

21... 

748 

762 

770 

792 

818 

834 

844 

864 

22... 

810 

822 

802 

792 

764 

734 

716 

672 

23... 

552 

576 

614 

652 

678 

698 

736 

740 

24... 

054 

066 

082 

102 

138 

152 

163 

164 

25... 

164 

138 

136 

134 

132 

130 

100 

060 

26... 

840 

858 

875 

894 

920 

932 

936 

930 

27... 

740 

714 

682 

656 

654 

638 

610 

570 

28... 

438 

440 

444 

450 

470 

473 

478 

470 

29... 

594 

608 

618 

636 

660 

670 

686 

694 

30... 

898 

908 

920 

950 

984 

000 

004 

008 

31... 

898 

892 

880 

880 

876 

858 

858 

842 

Dai 

E.                                                       REMAEKS 

I. 

Oct. 

22.  Wind  S.  W. ;  changeable. 

(( 

23.  Rain  ;  changeable ;  wind  '^ 

Nr,  fall 

of  wat 

er  0*».31 

u 

24.  Changeable  ;  wind  S.  W. 

(( 

25.  Changeable ;  wind  S.  E. 

C( 

26.  Cloudy;  snow;  wind  W. 

« 

27.  Clear;  changeable;  wind 

3.  E. 

(C 

28.  Cloudy ;  rain ;  wind  S.  E. 

fall  of 

water  0 

«°.05. 

C( 

29.  Cloudy ;  wind  S.  W. 

il 

30.  Cloudy ;  wind  W. 

■ 

« 

31.  Cloudy;  wind  S.  E. 

Mmteoboloowal  Observations. 
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TYPO-BAROGRAPH. 

November, 

1869. 

Date. 

Oh. 

ih: 

2A. 

Sh. 

ih. 

5^. 

6;^. 

Ih. 

1... 

29.816 

802 

802 

802 

812 

834 

856 

879 

2... 

30.112 

104 

096 

098 

108 

112 

116 

126 

3... 

30.080 

042 

022 

002 

984 

980 

972 

976 

4... 

29.876 

856 

828 

812 

792 

786 

776 

768 

5... 

29.505 

492 

480 

468 

456 

460 

480 

500 

6... 

29.520 

516 

516 

510 

516 

520 

530 

518 

7... 

29.236 

236 

232 

234 

238 

256 

270 

278 

8... 

29.314 

321 

329 

337 

353 

372 

386 

404 

9... 

29.597 

563 

559 

551 

550 

558 

570 

568 

10... 

29.634 

631 

633 

633 

659 

659 

674 

682 

11... 

29.673 

675 

679 

693 

699 

701 

702 

708 

13... 

29.787 

779 

763 

761 

773 

787 

801 

805 

13... 

29.880 

867 

855 

857 

867 

865 

867 

853 

14... 

29.762 

748 

736 

734 

738 

742 

746 

752 

15... 

29.837 

831 

829 

837 

853 

863 

875 

875 

16... 

30.034 

030 

028 

020 

020 

018 

008 

008 

17... 

29.266 

226 

204 

196 

202 

224 

258 

290 

18... 

29.499 

507 

531 

563 

591 

631 

685 

689 

19... 

29.903 

871 

853 

845 

851 

821 

803 

803 

20... 

29.131 

185 

248 

323 

390 

434 

458 

466 

21... 

29.748 

748 

753 

758 

779 

793 

819 

839 

22... 

30.071 

061 

021 

031 

015 

994 

980 

990 

23... 

29.831 

822 

827 

829 

843 

863 

875 

877 

24... 

30.034 

044 

060 

078 

086 

107 

139 

157 

25... 

30.229 

219 

192 

188 

179 

183 

180 

184 

26... 

30.066 

056 

044 

026 

030 

022 

016 

006 

27... 

29.726 

696 

665 

653 

641 

631 

645 

647 

28... 

29.855 

847 

851 

869 

890 

900 

906 

922 

29... 

29.952 

920 

909 

881 

879 

809 

853 

845 

30... 

29.571 

563 

552 

549 

547 

543 

536 

504 

DAT 

E.                                                      REMARK 

3. 

Nov 

1.  Changeable ;  wind  N.  W. 

u 

2.  Clear ;  wind  S.  E. 

u 

3.  Clear ;  wind  S.  E. 

IC 

4.  Clear ;  wind  S.  E. 

ii 

5.  Changeable ;  wind  W. 

il 

6.  Cloudy ;  wind  S.  W. 

(( 

7.  Cloudy ;  snow ;  fall  of  wa 

ber  0'\S. 

5  ;  wind 

w. 

a 

8.  Snow ;  cloudy ;  fall  of  wat 

er  G^MG 

;  wind 

w. 

u 

9.  Cloudy ;  wind  S.  W. 

u 

10.  Cloudy;  wind  S.  W. 
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TYPO-BAROURAPll. 

November, 

1869. 

DATS. 

8^. 

m. 

lOA. 

\\h. 

12A. 

m. 

14A. 

IM. 

1... 

903 

913 

913 

923 

988 

958 

978 

982 

3... 

136 

146 

153 

151 

150 

154 

144 

134 

3... 

978 

976 

972 

960 

959 

958 

958 

932 

4... 

754 

746 

714 

702 

676 

654 

628 

592 

5... 

516 

524 

530 

512 

520 

516 

514 

512 

6... 

506 

510 

494 

476 

456 

430 

418 

394 

7... 

384 

384 

384 

284 

283 

282 

280 

276 

8... 

434 

437 

441 

454 

467 

480 

492 

496 

9... 

563 

559 

557 

555 

558 

561 

564 

567 

10... 

680 

696 

700 

702 

700 

705 

713 

709 

11... 

708 

714 

716 

720 

738 

736 

746 

748 

12... 

831 

837 

839 

835 

864 

854 

860 

860 

13... 

861 

837 

839 

839 

839 

817 

789 

789 

14... 

760 

760 

763 

762 

764 

766 

780 

782 

15... 

887 

907 

907 

909 

913 

919 

941 

961 

16... 

003 

978 

964 

946 

938 

864 

834 

790 

17... 

300 

398 

380 

274 

366 

252 

256 

266 

18... 

701 

739 

749 

761 

795 

817 

827 

839 

19... 

833 

813 

791 

783 

735 

703 

645 

569 

30... 

489 

503 

507 

529 

543 

548 

576 

588 

31... 

867 

879 

898 

916 

932 

944 

966 

990 

32... 

970 

943 

946 

919 

902 

874 

875 

855 

33... 

871 

878 

890 

884 

878 

878 

881 

881 

24... 

166 

164 

194 

201 

201 

205 

214 

236 

35... 

175 

151 

150 

152 

145 

147 

148 

144 

36... 

990 

973 

963 

940 

919 

899 

885 

867 

37... 

659 

667 

673 

676 

688 

690 

706 

716 

38... 

953 

950 

946 

942 

944 

957 

951 

959 

39... 

839 

837 

819 

803 

786 

752 

740 

712 

30... 

433 

404 

360 

283 

223 

179 

168 

244 

Dai 

'K.                                                     REMAEKJ 

3. 

Nov 

u 
« 

.   11.  Cloudy;  wind  S.  W. 

1 2.  Changeable ;  wind  S.  W. 

13.  Cloudy;  snow;  wind  W. 

14.  Cloudy;  wind  W. 

15.  Cloudy;  clear;  wind  W. 

C( 

16.  Cloudy;  wind  S. ;  rain;  fj 

ill  of  w 

ater  0*M 

38. 

(C 

17.  Cloudy;  wind  W. 

(C 

18.  Cloudy;  clear;  wind  S. TV 

r 

cc 

19.  Violent  gale  from  east  at  1 

{Ah.;  ch 

angeabl 

e;  rain; 

fall  of 

water  0*^35. 

(( 

20.  Changeable ;  wind  N.  W. 

Meteor  ol  o  gical  Ob  see  va  tions. 
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TYPO-BAROGI^IIAPH. 

November,  1869. 


Date. 

m. 

llh. 

18A. 

19^. 

20^. 

2\h. 

2%h. 

23^^. 

1... 

018 

038 

058 

081 

106 

114 

118 

118 

3... 

135 

136 

148 

146 

150 

148 

138 

114 

3... 

952 

955 

958 

960 

970 

960 

950 

914 

4... 

582 

552 

530 

518 

520 

526 

540 

518 

5... 

516 

518 

526 

550 

554 

552 

552 

548 

6... 

370 

341 

336 

316 

310 

288 

278 

262 

7... 

278 

282 

296 

312 

316 

316 

310 

300 

8... 

523 

533 

535 

553 

588 

592 

598 

610 

9... 

570 

574 

578 

582 

586 

636 

640 

640 

10... 

707 

707 

710 

714 

716 

712 

706 

684 

11... 

750 

755 

757 

767 

775 

779 

791 

791 

12... 

868 

876 

884 

914 

918 

906 

899 

884 

13... 

787 

781 

779 

787 

789 

791 

789 

779 

14... 

782 

788 

800 

818 

832 

840 

846 

856 

15... 

953 

963 

003 

019 

021 

035 

045 

057 

10... 

728 

694 

624 

564 

508 

436 

366 

326 

17... 

274 

304 

335 

358 

402 

458 

498 

498 

18... 

839 

859 

887 

885 

893 

919 

909 

901 

19... 

503 

491 

435 

313 

143 

013 

033 

089 

20... 

608 

620 

639 

673 

693 

717 

742 

752 

21... 

994 

995 

001 

059 

075 

095 

103 

079 

22. . . 

831 

817 

814 

816 

828 

840 

844 

844 

23!!! 

887 

899 

909 

927 

954 

981 

002 

020 

24... 

228 

231 

239 

257 

264 

280 

280 

272 

25... 

137 

133 

126 

130 

137 

131 

135 

100 

26... 

847 

829 

821 

820 

818 

810 

790 

766 

27... 

734 

752 

776 

788 

819 

825 

853 

855 

28... 

955 

945 

949 

954 

969 

982 

978 

974 

29... 

686 

658 

654 

642 

624 

581 

615 

587 

30... 

386 

400 

419 

438 

623 

679 

755 

762 

Date. 
Nov.  21.  Clear; 


REMAKKS. 

wind  N.  W. 


22.  Cloudy ;  rain ;  wind  N.  E. 

23.  Rain ;  snow ;  fall  of  water  for  22d  and  23d,  0^°.30 

S.W. 

24.  Cloudy ;  clear ;  wind  N.  W. 

25.  Changeable ;  wind  N.  E. 

26.  Wind  S. 

27.  Wind  N.  W. 

28.  Cloudy ;  wind  S. 

29.  Cloudy;  rain;  gale  from  S. ;  fall  of  water  0"M5. 

30.  Rain ;  cloudy  ;  wind  N.  W. ;  fall  of  water  0*^54. 


wind 
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TYrO-BAROGRAPH. 

December, 

1869. 

Datk. 

Oh. 

lA. 

2A. 

8A. 

4h. 

5A. 

6h. 

7A. 

1... 

39.762 

763 

787 

813 

844 

856 

878 

906 

2... 

29.917 

901 

880 

808 

861 

861 

869 

874 

3... 

29.948 

957 

974 

998 

037 

068 

093 

115 

4... 

29.902 

964 

872 

842 

818 

788 

808 

810 

5... 

29.845 

829 

841 

858 

867 

889 

915 

9:34 

6... 

29  965 

931 

921 

912 

922 

921 

905 

902 

7... 

30.000 

978 

970 

988 

991 

002 

016 

03:3 

8... 

30.197 

193 

197 

209 

229 

289 

265 

284 

9... 

30.407 

445 

489 

487 

433 

481 

429 

430 

10... 

30.839 

281 

245 

225 

203 

191 

178 

161 

11... 

30.050 

044 

010 

010 

016 

010 

008 

007 

12... 

29.841 

823 

819 

819 

825 

843 

875 

885 

13... 

30.190 

210 

214 

288 

252 

256 

268 

284 

14... 

30.330 

309 

302 

290 

291 

292 

292 

292 

15... 

30.172 

147 

119 

100 

106 

107 

083 

072 

16... 

29.774 

787 

704 

070 

665 

672 

679 

686 

17... 

29.905 

908 

918 

918 

919 

932 

926 

929 

18... 

29.502 

478 

404 

348 

268 

226 

164 

154 

19... 

29.530 

522 

580 

550 

578 

602 

626 

642 

20... 

29.951 

945 

951 

907 

995 

014 

030 

059 

21... 

30.889 

872 

300 

375 

391 

376 

348 

345 

22... 

29.559 

517 

485 

450 

428 

407 

399 

387 

23... 

29.897 

891 

901 

927 

955 

975 

001 

027 

24... 

30.289 

207 

271 

279 

277 

261 

277 

289 

25... 

30.805 

274 

208 

290 

292 

282 

280 

286 

26... 

30.078 

040 

017 

987 

979 

975 

951 

945 

27... 

29.896 

800 

840 

844 

828 

812 

786 

774 

28... 

29.550 

584 

582 

528 

520 

517 

517 

523 

29... 

29.079 

079 

675 

081 

687 

691 

701 

706 

30... 

29.527 

515 

580 

501 

571 

593 

603 

605 

31... 

29.827 

820 

848 

853 

857 

877 

891 

903 

DAT 

E.                                                     REMARK 

3. 

Dec. 

1.  Cloudy;  wind  N.  E. 

2.  Cloudy ;  snow ;  wind  W. 

3.  Cloudy ;  wind  S. 

4.  Violent  gale  from  S. ;  snow 

, 

5.  Snow  ;  fall  of  water  0i^20 ; 

wind  I 

T.  E. 

6.  Snow ;  wind  N.  W. ;  fall  oJ 

r  water 

0*".80. 

7.  Clear ;  cloudy ;  wind  E. 

8.  Cloudy ;  clear ;  wind  N.  E. 

9.  Clear ;  wind  E. 

10.  Clear;  wind  S.  E. 

11.  Cloudy;  wind  S. 

i 
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TYPO-BAROGRAPH. 

December, 

1869. 

Date. 

8A. 

9A. 

IQh. 

llA. 

12A. 

13/i. 

14h. 

15A. 

1... 

918 

9S3 

939 

931 

935 

931 

932 

946 

2... 

874 

870 

861 

851 

837 

832 

833 

839 

3... 

183 

150 

168 

186 

195 

188 

192 

303 

4... 

782 

771 

775 

769 

761 

751 

763 

765 

5... 

942 

956 

968 

980 

982 

002 

021 

039 

6... 

890 

859 

857 

846 

836 

833 

851 

864 

7... 

045 

060 

070 

075 

085 

100 

118 

119 

8... 

308 

320 

340 

350 

354 

363 

381 

391 

9... 

428 

430 

430 

424 

420 

409 

409 

408 

10... 

151 

140 

124 

116 

090 

084 

086 

084 

11... 

004 

993 

977 

971 

959 

941 

941 

935 

12... 

891 

890 

'902 

916 

926 

930 

948 

960 

13... 

292 

295 

299 

309 

305 

295 

305 

331 

14... 

289 

281 

280 

282 

275 

259 

254 

346 

15... 

068 

067 

063 

044 

018 

003 

003 

003 

16... 

688 

697 

718 

733 

752 

765 

791 

805 

17... 

908 

899 

906 

905 

868 

855 

854 

831 

18... 

138 

122 

084 

081 

083 

105 

141 

195 

19... 

676 

704 

730 

752 

766 

790 

824 

838 

20... 

075 

098 

118 

153 

177 

190 

238 

355 

21... 

327 

314 

300 

287 

245 

184 

158 

130 

22... 

383 

411 

445 

527 

563 

631 

661 

701 

23... 

043 

051 

061 

071 

089 

111 

137 

163 

24... 

290 

280 

286 

298 

302 

314 

330 

336 

25... 

276 

256 

254 

256 

253 

255 

353 

345 

26... 

931 

931 

927 

913 

913 

927 

936 

928 

27... 

768 

754 

742 

720 

705 

695 

689 

675 

28... 

535 

543 

551 

566 

568 

582 

598 

614 

29... 

712 

706 

700 

690 

665 

655 

651 

641 

30... 

605 

603 

603 

607 

615 

621 

657 

679 

31... 

913 

920 

925 

925 

927 

935 

947 

961 

Dai 

rE.                                                        REMAKE 

:s. 

Dec. 

]  2.  Rain ;  cloudy ;  wind  N.  E 

. ;  fall  0 

f  water 

0^10. 

13.  Cloudy;  wind  W. 

14.  Clear;  cloudy;  wind  N.  E 

u 

15.  Cloudy;  wind  S. 

16.  Rain;  cloudy;   wind  S.  W 

. ;  fall  0 

f  water 

0^°.40. 

17.  Cloudy;  wind  N".  E. 

18.  Rain  and  snow;  fall  of  wa 

Lter  0*^'^ 

0;  wine 

IN.W. 

19.  Clear;  wind  W. 

20.  Cloudy ;  wind  S.  E. 

21.  Cloudy;    snow;    sprinkle 
wind  S.  W. 

of  rain; 

fall  of 

water 

0"\20 ; 

19 
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Meteor ol  o qica  l  Obser  va  tions. 


TYPO-BAROGRAril. 

Decembeh,  1869. 

Date. 

m. 

m. 

m. 

19A. 

20A, 

21A. 

22A. 

28A. 

1... 

944 

952 

944 

958 

956 

964 

960 

944 

2... 

845 

856 

870 

894 

915 

933 

948 

947 

3... 

202 

175 

174 

149 

134 

103 

054 

994 

4... 

767 

774 

782 

804 

824 

m) 

a54 

852 

5... 

027 

019 

016 

026 

024 

028 

036 

002 

G... 

880 

897 

929 

956 

984 

004 

013 

015 

7... 

123 

127 

150 

167 

184 

200 

212 

210 

8... 

397 

405 

423 

438 

448 

460 

470 

476 

9... 

407 

407 

408 

409 

412 

412 

400 

370 

10... 

076 

081 

087 

089 

093 

099 

097 

077 

11... 

907 

894 

882 

876 

880 

878 

867 

852 

12... 

970 

001 

045 

083 

12"3 

125 

179 

189 

13... 

325 

324 

336 

338 

346 

366 

372 

352 

14... 

239 

247 

254 

252 

247 

249 

244 

240 

15... 

986 

932 

923 

901 

887 

858 

836 

806 

16... 

814 

817 

848 

874 

895 

917 

928 

928 

17... 

818 

777 

754 

733 

730 

701 

683 

630 

18... 

219 

253 

315 

355 

433 

475 

519 

537 

19... 

854 

878 

893 

907 

943 

961 

977 

975 

20... 

259 

276 

328 

351 

375 

388 

420 

425 

21... 

087 

044 

001 

957 

913 

853 

792 

706 

22... 

719 

741 

747 

763 

793 

841 

891 

903 

28... 

173 

193 

215 

259 

294 

318 

330 

322 

24... 

324 

324 

323 

385 

367 

371 

371 

339 

25... 

235 

199 

201 

201 

198 

184 

174 

124 

26... 

914 

914 

930 

930 

940 

950 

944 

928 

27... 

651 

607 

603 

579 

583 

583 

583 

577 

28... 

619 

623 

625 

653 

664 

686 

696 

692 

29... 

611 

600 

596 

568 

537 

563 

559 

545 

30... 

683 

697 

707 

729 

760 

799 

817 

833 

31... 

961 

957 

961 

971 

975 

980 

983 

973 

DAT 

E.                                                          REMARKS. 

Dec. 

22.  Cloudy;  rain;  fall  of  water  0"\26;  wind  ^ 

w. 

u 

23.  Changeable;  wind  S.  E. 

u 

24.   Cloudy  ;  wind  S.  W. 

u 

25.  Cloudy ;  rain ;  fall  of  water  0*».28. 

a 

26.  Rain ;  fall  of  water  0*".28 ;  wind  N.  E. 

a 

27.  Cloudy ;  foggy ;  rain  ;  wind  N. ;  fall  of  w 

ater  0*". 

52. 

(( 

28.  Showers  of  rain  ;  wind  N.  W ;  fall  of  wat 

Dr  0^45 

, 

u 

29.  Cloudy ;  flurry  of  snow ;  wind  S. 

a 

30.  Cloudy ;  wind  W. 

a 

31.  Cloudy;  wind  N.  E. 

MeTEOROLOGIVAL    OBSERVAriONS. 
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TYPO-BAROGRAPH. 

January,  1870. 

Date. 

Oh. 

\h. 

2/i. 

3/i. 

Ah. 

hh. 

6A. 

ih. 

1... 

29.962 

952 

934 

896 

900 

916 

924 

891 

3... 

29.248 

138 

004 

908 

826 

770 

728 

716 

3... 

29.282 

268 

286 

288 

292 

310 

334 

350 

4... 

29.472 

464 

462 

482 

492 

498 

524 

536 

5... 

29.840 

858 

884 

918 

938 

964 

986 

006 

6... 

29.820 

806 

788 

776 

762 

748 

740 

730 

7... 

29.942 

938 

936 

960 

942 

956 

962 

966 

8... 

29.752 

730 

718 

718 

726 

742 

756 

776 

9... 

30.200 

172 

170 

171 

178 

170 

160 

170 

10... 

29.918 

880 

848 

834 

821 

822 

822 

824 

U... 

30.192 

194 

194 

202 

182 

172 

171 

181 

12... 

29.750 

700 

691 

696 

710 

690 

712 

734 

13... 

29.748 

730 

730 

800 

850 

904 

970 

001 

14... 

30.518 

481 

480 

488 

472 

474 

474 

454 

15... 

29.924 

874 

828 

751 

720 

662 

600 

578 

16... 

30.034 

016 

034 

070 

048 

060 

078 

084 

17... 

29.838 

780 

742 

718 

690 

662 

644 

666 

18... 

30.180 

170 

180 

194 

200 

202 

218 

238 

19... 

30.378 

332 

308 

304 

304 

392 

276 

276 

20... 

30.044 

992 

951 

924 

896 

882 

858 

844 

21... 

30.010 

010 

016 

024 

036 

052 

060 

084 

22... 

30.278 

240 

204 

172 

158 

118 

110 

100 

23... 

29.731 

730 

712 

714 

742 

788 

814 

838 

24... 

30.130 

118 

098 

098 

094 

090 

084 

074 

25... 

29.438 

362 

306 

282 

280 

316 

338 

384 

26... 

29.740 

738 

742 

750 

773 

788 

784 

800 

27.. 

29.934 

934 

940 

944 

960 

970 

988 

008 

28... 

30.122 

094 

082 

074 

076 

076 

078 

088 

29... 

29.776 

704 

651 

634 

584 

570 

532 

514 

30... 

29.730 

731 

732 

744 

760 

778 

794 

798 

31... 

29.824 

800 

768 

762 

742 

730 

732 

714 

DAT 

E.                                                         REMARKS. 

Jan. 

1.  Cloudy;  snow;  rain;  fall  of  water 

r".oo ; 

wind  N 

W. 

(( 

2.  Changeable ;  high  wind  from  S. ;  rai 

n;  fall< 

3f  water 

0"\20. 

a 

3.  Changeable;  wind  S. 

a 

4.  Changeable ;  snow ;  wind  N.  W. 

a 

5.  Changeable ;  snow ;  wind  S. 

u 

6.  Snow  and  rain ;  changeable ;  wind  " 

N^.W. 

u 

7.  Changeable ;  snow ;  wind  S. ;  fall  o 

f  water 

0*".30. 

u 

8.  Clear ;  wind  N.  W. 

u 

9.  Clear ;  wind  S. 

u 

10.  Cloudy ;  wind  N.  W. 

u 

11.  Changeable;  rain;  fall  of  water  0" 

.10;  wi 

nd  S. 

1 
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Meteor  ological  Ob  her  va  tiojvs. 


TYrO-BAllOGKAril. 

January,  1870. 


Date. 

8A. 

9A. 

lOA. 

llA. 

12A. 

13/i. 

14A. 

lah. 

1... 

900 

888 

882 

856 

838 

810 

778 

738 

2... 

702 

812 

854 

894 

916 

956 

012 

051 

3... 

364 

372 

384 

388 

392 

408 

420 

432 

4... 

542 

548 

560 

562 

568 

584 

604 

620 

5... 

010 

006 

000 

012 

980 

988 

974 

930 

6... 

722 

704 

706 

710 

718 

728 

760 

796 

7... 

944 

934 

940 

932 

924 

920 

914 

898 

8... 

782 

790 

806 

808 

816 

830 

868 

900 

9... 

164 

131 

098 

082 

058 

050 

048 

018 

10... 

834 

826 

830 

830 

822 

834 

868 

891 

11... 

200 

178 

162 

132 

102 

048 

024 

982 

12... 

750 

772 

776 

794 

792 

796 

802 

828 

13... 

048 

061 

150 

170 

211 

278 

308 

364 

14... 

450 

434 

420 

398 

358 

328 

296 

254 

15... 

592 

558 

552 

574 

608 

050 

700 

732 

16... 

088 

080 

054 

052 

037 

021 

028 

022 

17... 

060 

022 

544 

628 

644 

736 

818 

878 

18... 

254 

256 

262 

278 

292 

324 

342 

364 

19... 

264 

250 

216 

204 

180 

182 

178 

178 

20... 

824 

804 

774 

762 

756 

742 

740 

768 

21... 

098 

118 

132 

158 

172 

184 

214 

238 

22... 

116 

106 

081 

056 

031 

006 

980 

954 

23... 

880 

901 

944 

964 

970 

971 

998 

018 

24... 

052 

038 

024 

008 

970 

932 

880 

850 

25... 

422 

454 

488 

492 

492 

510 

524 

542 

26... 

804 

794 

786 

782 

762 

748 

742 

746 

27... 

012 

024 

044 

048 

050 

050 

060 

080 

28... 

076 

062 

062 

051 

042 

016 

004 

980 

29... 

490 

476 

456 

452 

451 

458 

480 

510 

30... 

806 

814 

822 

822 

824 

834 

840 

842 

31... 

690 

660 

652 

644 

598 

578 

544 

528 

datb.  remarks. 

Jan.  12.  Rain;  cloudy;  wind  N.  E. ;  fall  of  water  0*".0o. 

"  13.  Hail;  cloudy;  wind  N.  E. 

"  14.  Cloudy;  hail;  wind  S. 

*'  15.  Rain;  cloudy;  fall  of  water  0"\05 ;  wind  W. 

"  16.  Clear;  rain;  fall  of  water  0'°.08;  wind  S. 

"  1 7.  Rain  ;  cloudy ;  wind  S.  W. 

"  18.  Changeable;  wind  S.  W. 

"  19.  Clear;  wind  S. 

"  20.  Changeable ;  wind  N.  W. 

"  21.  Cloudy  to  12/i./  clear;  wind  S. 

"  22.  Cloudy ;  gale  from  S. 


Meteor  ol  o  gical  Ob  see  va  tiojvs. 
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TYPO-BAROeRAPH. 

January,  1870. 


Date. 

16/i. 

17A. 

18/i. 

19/i. 

20/i. 

21/1. 

22/i. 

23^. 

1... 

700 

660 

634 

568 

522 

466 

416 

344 

2... 

094 

124 

162 

202 

240 

268 

289 

289 

3... 

438 

438 

442 

448 

466 

486 

500 

492 

4... 

638 

656 

698 

728 

758 

806 

834 

836 

5... 

896 

880 

882 

856 

852 

866 

884 

848 

6... 

820 

858 

878 

884 

932 

970 

982 

976 

7... 

874 

858 

846 

836 

834 

822 

810 

788 

8... 

946 

980 

038 

100 

142 

174 

202 

204 

9... 

986 

974 

972 

971 

978 

980 

982 

954 

10... 

914 

942 

980 

040 

092 

158 

176 

184 

11... 

970 

944 

930 

906 

888 

874 

832 

798 

12... 

840 

838 

852 

838 

852 

846 

828 

784 

13... 

371 

403 

430 

446 

474 

491 

524 

528 

14... 

222 

248 

176 

090 

120 

092 

064 

010 

15... 

760 

796 

838 

890 

942 

994 

036 

994 

16... 

974 

964 

954 

948 

950 

944 

928 

882 

17... 

958 

016 

044 

088 

131 

170 

181 

200 

18... 

370 

372 

374 

380 

400 

408 

418 

408 

19... 

170 

164 

144 

140 

140 

130 

124 

092 

20... 

780 

784 

796 

824 

860 

898 

962 

992 

21... 

256 

276 

292 

304 

320 

330 

338 

318 

22... 

928 

902 

876 

850 

824 

798 

772 

770 

.23... 

031 

052 

078 

092 

108 

122 

168 

158 

24... 

772 

731 

680 

620 

600 

540 

498 

474 

25... 

580 

580 

608 

638 

660 

678 

720 

738 

26... 

780 

784 

802 

824 

800 

882 

924 

931 

27... 

084 

078 

086 

106 

118 

134 

142 

140 

28... 

972 

938 

930 

902 

896 

892 

862 

818 

29... 

540 

564 

608 

652 

680 

694 

710 

716 

30... 

850 

854 

862 

864 

872 

876 

874 

862 

31... 

528 

530 

542 

548 

558 

570 

584 

598 

Date.  REMARKS. 

Jan.    23.  Cloudy ;  showers  of  rain  ;  wind  W. ;  fall  of  water  0'".04. 
"      24.  Snow,  hail,  and  drizzling  rain ;    wind  S. ;    fall  of  water 

0i".80. 
"      25.  Rain;  clear;  fall  of  water  0*".40;  wind  S. 
"      20.  Hazy;  clear;  wind  N.  W. 
"      27.  Clear;  wind  N. 
"      28.  Clear  to  12h.;  cloudy;  wind  S.  E. 
"      29.  Snow;  cloudy. 
"      30.  Changeable;    snow;    fall  of    water  for   29th   and   30th, 

0^".03 ;  wind  N. 
"      31.  Cloudy;  sprinkle  of  snow;  wind  N.  W. 
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MsTEOROLoaiCAL  Observations. 


TYrO-BAKOGRAPIl. 

February, 

1870. 

Datb. 

OA. 

\h. 

m. 

8A. 

4A. 

6A. 

6A. 

7A. 

1... 

29.606 

621 

656 

693 

726 

761 

796 

843 

2... 

29.875 

827 

787 

769 

769 

774 

774 

790 

3... 

30.072 

061 

059 

071 

083 

109 

129 

155 

4... 

30.398 

364 

344 

340 

338 

316 

340 

348 

5... 

30.156 

111 

094 

070 

048 

042 

044 

045 

6... 

29.982 

960 

952 

950 

948 

942 

946 

958 

7... 

30.051 

030 

008 

996 

002 

998 

001 

998 

8... 

29.550 

480 

390 

318 

310 

282 

224 

193 

9... 

29.234 

232 

238 

244 

274 

280 

318 

328 

10... 

29.450 

456 

462 

478 

490 

524 

554 

582 

11... 

29.906 

878 

852 

826 

798 

766 

738 

686 

12... 

29.324 

298 

290 

322 

378 

430 

498 

550 

13... 

29.934 

942 

944 

946 

958 

964 

998 

016 

14... 

29.732 

642 

530 

520 

510 

484 

468 

446 

15... 

29.592 

602 

598 

610 

632 

638 

668 

(W4 

16... 

30.038 

030 

040 

046 

070 

096 

120 

154 

17... 

30.144 

102 

068 

042 

038 

040 

034 

028 

18... 

29.341 

274 

196 

148 

118 

110 

150 

160 

19... 

29.622 

624 

632 

658 

681 

724 

7()2 

788 

20... 

29.858 

828 

786 

758 

730 

702 

670 

638 

21... 

29.628 

622 

613 

600 

608 

620 

631 

644 

22... 

29.656 

642 

634 

628 

628 

624 

632 

634 

23... 

29.570 

538 

510 

482 

468 

464 

464 

470 

24... 

29.420 

404 

386 

384 

412 

434 

444 

476* 

25... 

29.524 

500 

468 

436 

414 

406 

406 

404 

26... 

29.490 

470 

440 

434 

444 

454 

476 

496 

27... 

29.552 

498 

466 

438 

416 

402 

396 

374 

28... 

29.284 

276 

272 

270 

270 

272 

276 

280 

DAT 

E.                                                      REMAKK* 

3. 

Feb. 

1.  Clear ;  cloudy ;  wind  S. 

u 

2.  Cloudy ;  snow ;  fall  of  wat( 

?r  0*°.30 

;  wind  j 

b^. 

ti 

3.  Cloudy;  clear;  wind  S.  W 

(C 

4.  Clear ;  cold ;  wind  S.  W. 

u 

5.  Cloudy ;  wind  S.  E. 

u 

6.  Changeable ;  wind  N.  E. 

u 

7.  Changeable ;  snow ;  wind  T 

V. 

u 

8.  Snow  to  14A./  cloudy ;  fall 

of  wate 

r  l^^.OO; 

wind  "^ 

Y. 

u 

9.  Cloudy ;  wind  W. 

u 

10.  Changeable;  wind  W. 

MbtborologioaTj  Observa tions. 
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TYPO-BAROaRAPH. 

Febeuary, 

1870. 

^ 

Datb. 

8^. 

m. 

lOA. 

llA. 

127i. 

137*. 

Uh. 

157/. 

1... 

872 

883 

914 

915 

920 

933 

947 

956 

2 

808 

808 

833 

864 

874 

88(5 

906 

906 

s!;: 

180 

202 

221 

258 

270 

280 

316 

330 

4... 

360 

361 

364 

344 

338 

322 

308 

282 

5... 

046 

048 

030 

024 

022 

012 

001 

992 

6... 

968 

980 

990 

992 

990 

994 

000 

014 

7... 

976 

990 

971 

950 

921 

924 

910 

884 

8... 

178 

174 

186 

186 

184 

166 

158 

152 

9... 

330 

344 

346 

350 

358 

354 

368 

370 

10... 

602 

628 

640 

674 

708 

738 

776 

810 

11... 

660 

632 

602 

606 

588 

550 

510 

440 

12... 

570 

598 

610 

620 

638 

668 

714 

754 

13... 

000 

988 

000 

998 

008 

990 

978 

962 

14... 

430 

410 

398 

398 

382 

388 

390 

394 

15... 

700 

714 

700 

708 

718 

726 

754 

774 

16... 

168 

200 

212 

224 

244 

270 

280 

280 

17... 

996 

980 

952 

911 

874 

830 

804 

768 

18... 

180 

218 

210 

252 

278 

308 

320 

328 

19... 

814 

840 

844 

850 

850 

860 

882 

924 

20... 

600 

588 

608 

598 

632 

622 

041 

664 

21... 

656 

671 

680 

684 

684 

682 

682 

688 

22... 

634 

634 

632 

628 

628 

62() 

624 

614 

23... 

478 

474 

464 

466 

470 

468 

4(50 

454 

24... 

488 

508 

536 

544 

548 

546 

548 

548 

25... 

396 

386 

386 

384 

388 

398 

422 

430 

26... 

536 

578 

600 

596 

604 

600 

603 

606 

27... 

352 

350 

350 

340 

321 

318 

318 

312 

28... 

286 

288 

300 

302 

310 

320 

342 

360 

Dai 

^B.                                                      REMARKS 

3. 

Feb. 

11.  Cloudy;  wind  S. 

(( 

12.  Changeable;  wind  W. 

(( 

13.  Clear;  cloudy;  wind  S. 

a 

14.  Snow;  cloudy;  fall  of  wa 

ber  0^".0 

B  ;  wind 

w. 

(C 

15.  Cloudy;  clear;  wind  W. 

(C 

16.  Clear;  wind  S.  E. 

u 

17.  Cloudy;  showers  of  rain; 

wind  S 

u 

18.  Rain;  fall  of  water  2^50; 

wind  \ 

Y. 

u 

19.  Changeable;  wind  S.  W. 

1 
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Mbteoroloqical  Observations. 


TYPO-BAKOGRAPH. 

1 

February,  1870. 

Date. 

16A. 

Vlh. 

18A. 

Wi. 

20A. 

21/i. 

22A. 

m. 

1... 

957 

959 

988 

976 

966 

968 

954 

928 

2... 

902 

89(5 

940 

980 

002 

032 

050 

076 

3... 

350 

358 

374 

385 

414 

432 

428 

418 

4... 

264 

260 

258 

251 

250 

240 

222 

190 

5... 

992 

994 

99(5 

001 

002 

004 

998 

996 

6... 

016 

036 

044 

066 

062 

072 

074 

060 

7... 

848 

861 

828 

818 

792 

750 

704 

630 

8... 

146 

160 

180 

218 

234 

244 

244 

242 

9... 

380 

398 

414 

432 

452 

462 

462 

460 

10... 

830 

846 

866 

876 

894 

898 

896 

910 

11... 

430 

398 

382 

396 

390 

390 

356 

344 

12... 

784 

821 

848 

880 

918 

928 

871 

971 

13... 

944 

924 

908 

896 

854 

844 

804 

776 

14... 

430 

464 

502 

508 

533 

538 

574 

592 

15... 

820 

862 

900 

942 

982 

998 

026 

030 

16... 

298 

284 

278 

282 

280 

240 

212 

188 

17... 

726 

705 

661 

625 

570 

540 

472 

428 

18... 

350 

402 

444 

484 

510 

564 

588 

602 

19... 

920 

914 

910 

910 

921 

924 

910 

894 

20... 

670 

676 

684 

694 

684 

680 

661 

642 

21... 

690 

682 

684 

678 

686 

680 

672 

664 

22... 

612 

618 

614 

608 

616 

618 

604 

598 

23... 

441 

452 

446 

458 

448 

442 

440 

426 

24... 

554 

558 

571 

580 

572 

582 

566 

544 

25... 

436 

468 

508 

518 

512 

514 

502 

504 

26... 

610 

614 

622 

611 

596 

582 

616 

588 

25-... 

304 

302 

302 

304 

308 

308 

304 

298 

28  .. 

376 

406 

428 

442 

462 

478 

472 

466 

Dai 

'E.                                                     REMARKS. 

Feb. 

20.  Rain ;  snow ;  fall  of  water  0*".35  ; 

wind  S 

.w. 

(( 

21.  Changeable;  wind  S.  W. 

(( 

22.  Changeable ;  wind  S. 

C( 

23.  Clear;  wind  S.  W. 

(C 

24.  Changeable  ;  wind  W. 

c< 

25.  Changeable;  snow;  wind  W. 

(C 

26.  Clear;  changeable;  wind  S.  W. 

(( 

27.  Cloudy;  snow;  fall  of  water  0'".6 

0;  wine 

N.W. 

(C 

28.  Snow;  wind  W. 

Meteorological  Observations. 
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TYPO-BAROGRAPH. 

March,  1870. 

Date. 

o;^. 

u. 

m. 

Zh. 

Ah. 

5A. 

6A. 

7/i. 

1... 

29.450 

443 

424 

419 

417 

415 

423 

437 

2... 

29.543 

538 

537 

558 

578 

617 

645 

665 

3... 

29.919 

913 

921 

949 

981 

983 

985 

987 

4... 

29.919 

901 

867 

845 

829 

827 

823 

813 

5... 

29.917 

907 

889 

891 

898 

909 

923 

941 

6... 

29.947 

915 

893 

873 

857 

853 

843 

833 

7... 

29.609 

587 

567 

559 

555 

555 

569 

575 

8... 

29.665 

653 

645 

643 

643 

653 

671 

685 

9... 

29.805 

788 

783 

.    781 

785 

803 

825 

837 

10... 

29.711 

675 

641 

619 

601 

601 

615 

641 

11... 

29.847 

817 

789 

767 

759 

753 

747 

735 

12... 

29.795 

763 

731 

723 

715 

713 

721 

690 

13... 

29.135 

159 

181 

195 

249 

299 

331 

357 

14... 

29.817 

819 

807 

807 

807 

809 

825 

843 

15... 

29.989 

975 

941 

941 

917 

919 

917 

905 

16... 

29.325 

225 

125 

101 

119 

173 

195 

227 

17... 

29.167 

165 

163 

167 

167 

193 

217 

247 

18... 

29.635 

647 

653 

671 

687 

725 

761 

799 

19... 

29.995 

967 

945 

935 

923 

911 

908 

917 

20  .. 

29.849 

829 

805 

783 

767 

759 

767 

753 

21... 

29.515 

485 

493 

507 

548 

567 

585 

603 

22... 

29.667 

667 

665 

661 

665 

673 

687 

693 

23... 

29.773 

771 

767 

783 

801 

815 

841 

869 

24.. 

30.033 

031 

017 

027 

049 

061 

071 

101 

25... 

30.261 

255 

227 

219 

221 

225 

235 

239 

26... 

30.293 

261 

221 

201 

153 

147 

148 

145 

27... 

29.768 

741 

698 

657 

621 

579 

538 

499 

28... 

29.252 

253 

261 

284 

310 

326 

355 

383 

29... 

29.703 

706 

711 

720 

741 

773 

793 

820 

30... 

29.992 

988 

984 

980 

976 

982 

993 

988 

31... 

30.046 

040 

038 

026 

017 

020 

024 

028 

DAT 

E.                                                        REMARKS. 

IMarc 

jh  1.  Changeable;  snow;  fall  of  water 

0'".35;  A 

vind  W 

u 

2.  Cloudy ;  changeable ;  wind  W. 

u 

3.  Cloudy ;  wind  N.  E. 

(C 

4.  Cloudy;  snow;  fall  of  water  0"\3 

0;  wind 

N.  E. 

u 

5.  Cloudy ;  wind  N.  E. 

a 

6.  Cloudy;  snow;  fall  of  water  0'".1 

6 ;  wine 

N.  E. 

u 

7.  Snow;  cloudy;  fall  of  water  0'".3. 

5 ;  wind 

S.  E. 

u 

8.  Cloudy ;  wind  W. 

n 

9.  Cloudy ;  wind  N.  W. 

u 

10.  Cloudy;  wind  W. 

i 

n.  Cloudy;  wind  W. 

20 
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TYPO-BAIlOGRAPir. 

March,  1870. 

Datb. 

8A. 

9A. 

lOA. 

llA. 

12A. 

la/t. 

14A. 

VJi. 

1... 

451 

461 

463 

463 

461 

457 

457 

451 

2... 

689 

717 

723 

725 

731 

741 

761 

763 

3... 

989 

991 

993 

995 

997 

99J) 

001 

003 

4... 

798 

795 

791 

804 

805 

807 

811 

805 

5... 

953 

957 

969 

989 

001 

991 

973 

9T5 

6... 

811 

809 

789 

781 

759 

749 

731 

709 

7... 

585 

588 

597 

605 

611 

618 

625 

625 

8... 

689 

693 

701 

714 

725 

745 

753 

761 

9... 

839 

837 

827 

821 

813 

809 

801 

801 

10... 

667 

685 

715 

731 

783 

823 

843 

843 

11... 

749 

751 

763 

765 

767 

765 

768 

767 

12... 

659 

627 

595 

563 

527 

485 

443 

405 

13... 

387 

421 

445 

471 

491 

519 

555 

585 

14... 

871 

877 

887 

893 

919 

925 

933 

941 

15... 

877 

853 

833 

821 

799 

781 

747 

711 

16... 

229 

279 

277 

277 

277 

253 

229 

199 

17... 

273 

301 

313 

329 

345 

355 

369 

395 

18... 

829 

849 

853 

863 

871 

878 

887 

905 

19... 

929 

928 

927 

927 

927 

927 

918 

919 

20... 

735 

729 

721 

713 

709 

687 

675 

641 

21... 

618 

621 

623 

627 

629 

641 

645 

651 

22 

701 

705 

705 

704 

695 

709 

721 

713 

23!;; 

891 

905 

909 

907 

911 

935 

947 

967 

24... 

135 

155 

173 

175 

175 

177 

181 

183 

25... 

255 

271 

293 

301 

305 

297 

301 

303 

26... 

148 

149 

128 

105 

105 

093 

091 

069 

27... 

4()8 

429 

399 

353 

305 

305 

295 

253 

28... 

402 

412 

429 

448 

462 

476 

488 

500 

29... 

837 

854 

867 

884 

891 

910 

917 

920 

30... 

006 

026 

042 

048 

050 

053 

056 

059 

31... 

032 

034 

044 

048 

050 

050 

050 

048 

DAT 

B.                                                         REMARKS. 

Man 

jh  12.  Snow;  wind  N". ;  fall  of  water  0^" 

.60. 

(C 

13.  Snow;  cloudy;  wind  N.  W. ;  fal 

I  of  wat 

er  0*".8n 

^ 

(C 

14.  Changeable ;  clear ;  wind  N. 

(C 

15.  Clear;  cloudy;  wind  E. ;  heavy  ^ 

^ale  at  i 

lU. 

« 

16.  Gale  from  E.  to  bJi.;  snow;   hail 
of  water  0'".G0;  wind  W. 

and  ra 

in ;  sno\ 

v;  fall 

(C 

1 7.  Cloudy ;  flurries  of  snow ;  wind  ] 

N". 

(( 

18.  Changeable;  wind  N. 

if. 

19.  Clear;  wind  N.  W. 

u 

20.  Changeable ;  sprinkle  of  rain ;  w 

ind  S.  W 

T. 

u 

21.  Cloudy;  rain;  wind  N.  W. 

Meteor  ol  oqioal  Obseb  va  tions. 
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TYPO-BAROGRAPH. 

MAKcn,  1870. 

Date. 

16/i. 

Wi. 

mi. 

19/i. 

20/i. 

21/i. 

22/i. 

237«. 

1... 

447 

453 

461 

475 

487 

513 

519 

526 

2... 

781 

801 

829 

857 

887 

900 

913 

919 

3... 

005 

007 

009 

Oil 

014 

985 

955 

945 

4... 

911 

835 

851 

871 

888 

917 

915 

917 

5... 

961 

967 

979 

991 

999 

999 

985 

971 

G... 

689 

677 

661 

643 

635 

633 

631 

619 

7... 

623 

629 

633 

645 

663 

671 

673 

675 

8... 

769 

785 

799 

811 

831 

829 

833 

823 

9... 

807 

807 

815 

815, 

809 

785 

763 

733 

10... 

845 

861 

867 

■  871 

879 

897 

883 

858 

11... 

791 

801 

803 

813 

827 

809 

809 

803 

12... 

381 

331 

285 

269 

227 

181 

144 

115 

13... 

609 

651 

686 

721  • 

757 

775 

788 

809 

14... 

947 

967 

989 

005 

007 

007 

993 

991 

15... 

669 

623 

577 

531 

485 

449 

413 

399 

16... 

169 

169 

171 

173 

185 

175 

173 

171 

17... 

399 

437 

465 

493 

533 

565 

601 

621 

18... 

915 

933 

963 

987 

993 

997 

001 

005 

19... 

918 

917 

925 

929 

925 

909 

893 

877 

20... 

611 

605 

593 

593 

581 

569 

563 

545 

21... 

663 

667 

677 

695 

701 

691 

689 

683 

22... 

721 

723 

725 

741 

754 

763 

777 

777 

23... 

987 

Oil 

031 

053 

047 

051 

045 

043 

24... 

189 

209 

229 

261 

265 

263 

265 

269 

25... 

305 

307 

311 

319 

315 

327 

319 

299 

26... 

047 

025 

002 

979 

956 

918 

883 

831 

27... 

177 

179 

176 

175 

181 

229 

227 

231 

28... 

518 

544 

576 

608 

629 

660 

680 

691 

29... 

928 

948 

968 

997 

010 

010 

006 

996 

30... 

062 

066 

070 

076 

078 

074 

066 

062 

31... 

048 

048           050 

066 

072 

066 

050 

034 

DAT 

E.                                                        REMARK 

3. 

Mar( 

3h  22.  Cloudy ;  wind  W. 

u 

23.  Cloudy;  changeable;  wi 

id  w. 

li. 

24.  Cloudy ;  wind  N.  E. 

u 

25.  Clear;  wind  S.  W. 

. 

(.(. 

26.  Clear ;  cloudy ;  wind  N". 

E. 

a 

27.  Sprinkle  of  rain  and  sno^ 

v\  wind 

S.  E. 

u 

28.  Cloudy  ;  rain  ;  fall  of  wa 

ter  0^».5 

5  ;  wind 

LN. 

(( 

29.  Changeable  ;  wind  N". 

u 

30.  Changeable  ;  wind  E. 

u 

31.  C 

hangeal 

)le;  win 

dN. 
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MsTEonoLoaivAL  Odservations. 


TYPO-BAROGRAPII. 

April,  1870. 

DAT 

E.         OA. 

\h. 

2A. 

Zh. 

Ah. 

SA. 

6A. 

ih. 

1. 

..    30.017 

995 

981 

904 

905 

967 

909 

971 

2. 

..    29.825 

793 

709 

751 

733 

725 

727 

733 

3. 

..    29.709 

705 

099 

094 

702 

719 

741 

758 

4. 

..    29.(581 

078 

053 

048 

013 

591 

571 

542 

5. 

..    29.577 

591 

597 

Oil 

023 

634 

654 

661  ' 

0. 

..    29.094 

091 

078 

071 

070 

6^1 

690 

705 

7. 

..    29.775 

707 

755 

759 

701 

767 

775 

791 

s. 

..    29.871 

807 

857 

853 

851 

865 

803 

871 

t). 

..    29.989 

928 

911 

891 

887 

887 

889 

897 

10. 

..    29.985 

905 

953 

929 

921 

917 

919 

919 

11. 

..    29.809 

790 

705 

755 

751 

751 

738 

717 

12. 

..    29.487 

483 

475 

475 

487 

525 

555 

581 

13. 

..    29.824 

811 

805 

799 

795 

801 

803 

813 

14. 

..    29.747 

721 

095 

084 

087 

688 

089 

691 

15. 

..    29.885 

884 

887 

883 

891 

923 

901 

997 

1«. 

..    30.121 

089 

070 

009 

043 

033 

024 

031 

17. 

..    29.873 

845 

814 

813 

809 

805 

793 

775 

18. 

..    29.513 

493 

491 

479 

409 

457 

437 

443 

10. 

..    29.477 

479 

479 

475 

473 

465 

457 

467 

20. 

..    29.445 

443 

441 

437 

437 

447 

453 

475 

21. 

..    29.547 

547 

540 

549 

549 

533 

573 

597 

22 

..    29.773 

707 

701 

753 

751 

749 

749 

761 

28.' 

..    29.825 

821 

807 

799 

800 

801 

803 

821 

24. 

..    29.815 

797 

777 

757 

731 

715 

065 

663 

25. 

..    29.879 

879 

878 

873 

873 

887 

903 

935 

2({. 

..    29.971 

959 

949 

927 

915 

909 

909 

911 

27. 

..    29.819 

795 

705 

735 

709 

693 

687 

685 

28. 

..    29.501 

495 

493 

555 

597 

641 

661 

681 

29. 

..    29.889 

807 

851 

825 

807 

803 

791 

787 

80. 

..    L^9.805 

785 

757 

733 

717 

715 

709 

691 

I 

)ATE.                                                    EEMARK 

s. 

Al 

)ril  1.  Changeable;  wind  N. 

( 

'      2.  Changeable;  clear;  wind  1 

^.  E. 

( 

'      3.  Cloudy ;  snow ;  wind  N". 

( 

'      4.  Cloudy  ;  snow ;  wind  N. 

( 

'      5.  Cloudy;  rain;  fall  of  wate 

r  0'"J0; 

wind  ] 

ST. 

( 

'      G.  Rain;  cloudy;  fall  of  wate 

r  0'".40 

wind  I 

ST. 

• 

'       7.  Changeable ;  wind  W. 

( 

'      8.  Clear;  wind  N. 

( 

'      n.  Ch'ar;  wind  N. 

c 

'     10.  Cha 

ngeable 

;  wind 

N. 

MMTEOR  OL  0  GIOAL    ObSEB  VA  Tl  ONS. 
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TYPO-BAEOGRAPH. 

April,  1870. 

Date. 

8A. 

9;^. 

lOA. 

11^. 

127i. 

13A. 

lih. 

15A. 

1... 

973 

974 

981 

978 

955 

948 

939 

933 

2... 

741 

745 

743 

738 

713 

705 

687 

685 

8... 

769 

773 

767 

751 

743 

729 

711 

711 

4... 

531 

513 

503 

473 

453 

443 

413 

407 

5... 

675 

681 

689 

691 

693 

693 

685 

675 

6... 

722 

725 

722 

721 

720 

720 

720 

713  1 

7... 

795 

805 

815 

817 

827 

831 

833 

837  1 

8... 

887 

889 

893 

909 

917 

923 

925 

933 

9... 

913 

917 

925 

927 

929 

959 

947 

951 

10... 

921 

931 

933 

931 

927 

925 

921 

917 

11... 

709 

689 

653 

617 

599 

581 

563 

555 

12... 

623 

644 

673 

695 

701 

719 

731 

759 

13... 

824 

835 

839 

838 

837 

836 

835 

833 

14... 

699 

717 

725 

733 

739 

747 

753 

763 

15... 

021 

044 

069 

887 

105 

114 

119 

125 

16... 

035 

063 

077 

083 

083 

067 

047 

027 

17... 

765 

751 

723 

705 

695 

685 

673 

651 

18... 

495 

475 

455 

469 

461 

461 

457 

457 

19... 

471 

471 

467 

457 

443 

437 

433 

425 

20... 

491 

503 

511 

•515 

513 

511 

511 

513 

21... 

611 

637 

643 

643 

667 

671 

675 

689 

22... 

775 

793 

795 

795 

805 

807 

809 

811 

23... 

834 

853 

855 

869 

867 

871 

871 

872 

24... 

674 

683 

693 

689 

669 

671 

687 

685 

25... 

975 

005 

009 

019 

031 

035 

043 

053 

26... 

921 

924 

927 

923 

923 

921 

917 

913 

27... 

683 

681 

683 

681 

671 

661 

657 

647 

28... 

729 

757 

779 

781 

791 

799 

807 

815 

29... 

803 

811 

817 

831 

841 

845 

843 

841 

30... 

705 

721 

725 

727 

721 

711 

691 

679 

Date.                                                  KBMARKS. 

April  11.  Rain;  cloudy;  fall  of  water  0*".2( 

) ;  wind 

N. 

"      12.  Clear;  wind  K  E. 

"      13.  Changeable;  wind  S.  W. 

"      14.  Changeable  ;  wind  N". 

"      15.  Changeable;  wind  S.  E. 

"      16.  Clear;  changeable;  wind  S. 

"       17.  Cloudy;  sprinkle  of  rain ;  wind  I 

]. 

"       18.  Cloudy;  showers  of  rain;  fall  of 

water  1 

^30. 

"       19.  Cloudy;  rain;  fall  of  water  0"\ 3^ 

> ;  wind 

s. 

"      20.  Rain;  fall  of  water  QiMO;  wind  1 

S. 
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TYrO-BAROGRAPII. 

April,  1870. 

Date. 

16A. 

nn. 

ISA. 

19A. 

20A. 

21A. 

22A. 

88A. 

1... 

919 

905 

899 

902 

897 

893 

869 

841 

2... 

691 

699 

713 

725 

727 

737 

782 

715 

3... 

705 

729 

727 

723 

727 

717 

707 

693 

4... 

413 

427 

452 

487 

511 

537 

550 

563 

5... 

677 

681 

701 

711 

713 

713 

699 

711 

6... 

712 

717 

734 

753 

766 

781 

799 

787 

7... 

841 

859 

883 

891 

893 

893 

891 

HSTi 

8... 

944 

953 

963 

965 

967 

971 

967 

957 

li... 

971 

9M1 

007 

017 

033 

029 

013 

009 

10... 

916 

907 

899 

897 

891 

885 

861 

833 

11... 

523 

521 

521 

521 

521 

519 

521 

520 

12... 

767 

799 

809 

845 

851 

853 

a5i 

835 

13... 

833 

839 

851 

855 

843 

815 

801 

775 

U... 

765 

775 

795 

815 

841 

853 

877 

884 

15... 

135 

157 

163 

173 

183 

167 

161 

137 

16... 

Oil 

003 

995 

995 

984 

965 

936 

913 

17... 

641 

625 

613 

605 

581 

573 

563 

531 

18... 

441 

441 

435 

441 

455 

463 

461 

475 

19... 

415 

415 

425 

429 

435 

443 

445 

445 

20... 

513 

519 

523 

533 

537 

543 

547 

547 

21... 

709 

731 

761 

775 

793 

799 

797 

785 

22... 

813 

815 

818 

821 

827 

831 

837 

833 

23... 

873 

875 

875 

881 

883 

881 

859 

843 

24... 

694 

731 

757 

813 

835 

855 

871 

889 

25... 

055 

055 

055 

C63 

065 

035 

015 

012 

26... 

909 

901 

901 

903 

899 

901 

883 

847 

27... 

635 

627 

615 

609 

591 

589 

579 

537 

28... 

833 

847 

867 

891 

893 

897 

899 

897 

29... 

841 

847 

853 

857 

859 

857 

851 

833 

30... 

665 

656 

669 

679 

701 

719 

724 

731 

DAT 

E.                                                         REMA1^K^ 

5. 

Apri 

1  21.  Cloudy;  rain;  fall  of  wat 

er  0^M4 

;  wind 

N. 

(( 

22.  Changeable;  wind  S. 

(( 

23.  Clear ;  wind  S. 

(( 

24.  Cloudy ;  rain ;  wind  N.  E 

(( 

25.  Changeable;  wind  S.  W. 

(( 

26.  Clear;  wind  S. 

(( 

27.  Clear ;  cloudy  ;  wind  S.  V^ 

r 

u 

28.  Clear;  cloudy;  wind  N.  I 

]. 

(( 

29.  Clear ;  hazy ;  wind  S. 

u 

30.  Clear ;  wind  N.  W. 

METEOROLOaiCAL    OBSERVATIONS. 
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TYPO-BAROGRAPH. 

May,  1870. 

1 

Date. 

OA. 

\h. 

u. 

3/i. 

4/i. 

5/i. 

6/i. 

Ih. 

1... 

29.727 

737 

751 

765 

783 

803 

827 

849 

2... 

30.071 

065 

045 

027 

001 

989 

981 

975 

3... 

29.814 

785 

746 

703 

679 

663 

641 

627 

4... 

29.357 

346 

343 

339 

371 

407 

445 

495 

5... 

29.735 

707 

681 

655 

631 

623 

623 

627 

6... 

29.539 

491 

453 

404 

377 

357 

349 

346 

7... 

29.291 

304 

303 

303 

329 

331 

349 

387 

8... 

29.452 

441 

428 

411 

412 

413 

418 

427 

9... 

29.525 

527 

529 

533 

545 

559 

579 

601 

10... 

29.723 

731 

731 

•    727 

724 

721 

723 

729 

11... 

29.741 

730 

719 

708 

697 

686 

675 

665 

12... 

39.627 

626 

627 

629 

630 

630 

631 

631 

13... 

29.639 

631 

605 

601 

601 

608 

615 

635 

14... 

29.697 

692 

685 

661 

643 

633 

■     631 

634 

15... 

29.702 

693 

672 

667 

661 

655 

649 

649 

16... 

29.636 

607 

590 

569 

564 

561 

566 

605 

17... 

29.860 

869 

809 

873 

878 

883 

897 

905 

18... 

30.019 

019 

998 

983 

971 

961 

959 

963 

19... 

29.933 

915 

885 

845 

829 

817 

811 

805 

20... 

29.883 

851 

847 

839 

841 

845 

849 

853 

21... 

29.863 

848 

825 

807 

775 

785 

789 

801 

22... 

30.011 

989 

971 

959 

947 

941 

943 

963 

23... 

29.907 

885 

865 

845 

811 

791 

789 

799 

24... 

29.598 

589 

583 

581 

575 

567 

561 

562 

25... 

29.657 

655 

657 

659 

661 

663 

665 

687 

26... 

29.808 

803 

785 

775 

773 

767 

775 

779 

27... 

29.855 

837 

825 

817 

813 

807 

803 

807 

28... 

29.731 

719 

713 

711 

707 

699 

697 

693 

29... 

29.781 

779 

776 

773 

774 

775 

777 

781 

30... 

29.935 

931 

919 

917 

913 

909 

909 

928 

31... 

30.055 

038 

021 

007 

999 

985 

983 

984 

DAT 

E.                                                      REMARKS. 

May 

u 
u 
u 
u 
a 
u 

1.  Clear ;  wind  E. 

2.  Clear ;  wind  S. 

3.  Cloudy ;  wind  S.  E. 

4.  Changeable ;  wind  E. 

5.  Clear ;  wind  S. 

6.  Changeable ;  rain ;  wind  N. 

7.  Cloudy ;  sprinkle  of  rain ;  wind  N 

(( 

8.  Showers  of  rain ;  fall  of  water  for  { 

3  days,  ( 

)»^60. 

(( 

9.  Cloudy ;  showers  of  rain ;  wind  S. 

u 

10.  Cloudy ;  rain ;  fall  of  water  for  9th  a 

ind  10th 

, 0"\40 ; 

wind  S. 

(.i 

11.  Rain;  fall  of  water  0^".20;  wind  Y 

7. 

IGO 


Meteor ol o  gica  l  Obseb  va  tions. 


TYPO-BAROGKAPH. 

May.  1870. 


Datk. 

8A. 

9A. 

lOA. 

11  A. 

12A. 

ISA. 

14A. 

IM. 

1... 

885 

917 

935 

957 

977 

993 

005 

015 

2... 

973 

975 

977 

975 

9()9 

963 

953 

949 

3... 

621 

615 

603 

583 

573 

543 

523 

507 

4... 

543 

587 

631 

663 

679 

699 

721 

733 

5... 

649 

659 

663 

665 

663 

651 

641 

6:^9 

«... 

343 

339 

333 

311 

303 

295 

285 

271 

7... 

405 

425 

427 

429 

437 

427 

423 

429 

8... 

429 

446 

447 

442 

443 

446 

447 

457 

0... 

615 

631 

637 

639 

643 

647 

655 

6(W 

10... 

741 

751 

753 

757 

759 

749 

741 

r^ 

11... 

655 

645 

641 

635 

625 

607 

605 

599 

12... 

631 

642 

649 

6(51 

662 

663 

663 

664 

13... 

649 

662 

669 

683 

687 

683 

675 

673 

U... 

601- 

685 

687 

691 

692 

697 

703 

707 

15... 

663 

675 

677 

677 

681 

677 

673 

677 

10... 

634 

653 

674 

685 

702 

706 

712 

713 

17... 

923 

941 

949 

965 

969 

971 

971 

973 

18... 

967 

985 

005 

Oil 

015 

Oil 

015 

013 

19... 

839 

890 

869 

857 

861 

865 

866 

867 

20... 

865 

893 

899 

909 

918 

927 

928 

933 

21... 

807 

829 

845 

847 

855 

867 

887 

897 

22... 

981 

013 

025 

025 

025 

018 

015 

008 

23... 

783 

785 

781 

747 

698 

681 

671 

6.55 

24... 

564 

505 

575 

585 

605 

607 

609 

613 

25... 

705 

728 

737 

741 

745 

749 

752 

755 

2()... 

785 

808 

817 

825 

827 

841 

845 

846 

27... 

821 

847 

853 

851 

831 

817 

803 

799 

28.. 

687 

691 

693 

695 

697 

699 

701 

703 

20... 

789 

805 

811 

819 

829 

841 

851 

857 

30... 

951 

975 

987 

993 

005 

009 

Oil 

013 

31... 

985 

987 

989 

987 

985 

973 

967 

961 

Date.  REMARKS. 

May    12.  Changeable;  wind  W. 

"       13.  Changeable;  shower  of  rain;  wind  N.  E. 

"      14.  Clear;  wind  W. 

"      15.  Clear;  wind  S. 

"       16.  Changeable;  showers  of  rain;  wind  S.  W. 

"      17.  Changeable;  wind  S.  W. 

"       18.  Clear;  wind  S.  W. 

"      19.  Cloudy;  8/<.  to  13/i.  thunder  and  lightning;  rain;  wind 

s.w. 

"      20.  Clear;  Avind  S.W. 

"      21.  Cloudy;  rain;  fall  of  water  0*°.20;  wind  N.  W. 


Meteoroloqioal  Obseu  va  tioxs. 


161 


T  YPO-B  AROGR  APH. 

May,  1870. 

Datk. 

16A. 

Tih. 

18A. 

19A. 

20A. 

21A. 

22/i. 

23/i. 

1... 

027 

045 

067 

073 

085 

093 

091 

081 

3... 

945 

943 

938 

934 

931 

903 

881 

857 

;j... 

489 

467 

465 

463 

455 

441 

419 

387 

4... 

733 

734 

759 

773 

774 

777 

775 

761 

5... 

629 

635 

623 

635 

614 

605 

587 

565 

6... 

257 

349 

255 

257 

267 

381 

383 

385 

7... 

427 

437 

439 

451 

457 

457 

461 

455 

8... 

464 

479 

495 

503 

511 

519 

533 

533 

9... 

667 

683 

697 

699 

711 

719 

731 

733 

10... 

721 

721 

723 

733 

739 

741 

744 

741 

U... 

595 

595 

601 

612 

629 

633 

633 

631 

13... 

665 

666 

667 

669 

671 

673 

661 

657 

13... 

673 

683 

689 

694 

701 

703 

701 

697 

14... 

715 

721 

733 

732 

737 

735 

737 

719 

15.. 

681 

685 

681 

677 

675 

673 

667 

651 

16... 

724 

737 

761 

781 

806 

833 

843 

851 

17... 

977 

999 

017 

027 

045 

047 

033 

025 

18... 

013 

017 

023 

027 

018 

998 

981 

958 

19... 

869 

873 

885 

887 

911 

913 

907 

895 

20... 

933 

949 

951 

953 

949 

935 

931 

893 

21... 

909 

947 

975 

007 

023 

033 

033 

015 

23... 

001 

998 

998 

995 

988 

981 

965 

943 

23... 

653 

655 

659 

653 

647 

639 

617 

611 

24  :. 

617 

621 

635 

639 

649 

649 

647 

657 

25... 

767 

779 

787 

789 

798 

807 

809 

815 

26... 

847 

859 

865 

869 

875 

885 

887 

865 

27... 

791 

790 

789 

788 

787 

771 

751 

743 

28... 

706 

709 

739 

739 

755 

771 

779 

781 

29... 

877 

897 

907 

935 

935 

937 

937 

937 

30... 

027 

049 

063 

073 

079 

079 

075 

071 

31... 

960 

959 

955 

949 

943 

931 

911 

897 

Dai 

'E. 

REMARKJ 

3. 

May 

22.  Changeabl 

e ;  wind  S.  W. 

(( 

23.  Cloudy;   s 

hower  of  rain ; 

wind  S. 

a 

24.  Cloudy;  s 

hower ;  fall  of  a 

vater  0" 

^20;  wi 

tid  w. 

(( 

25.  Changeabl 

e ;  wind  S.  W. 

a 

26.  Changeabl 

e ;  wind  N.  E. 

a 

27.  Changeabl 

e  ;  wind  N.  E. 

u 

28.  Cloudy;  s 

howery ;  wind  ^ 

\. 

u 

29.  Changeabl 

e;  sprinkle  of  ra 

in;  fall( 

3f  watei 

0*°.20; 

wind  S. 

u 

30.  Changeabl 

e ;  wind  S. 

u 

31.  Changeabl 

e ;  wind  S. 

'. 

21 


1(32 


Meteouologival  Obiser va tions. 


TYrO-BAKOGRAPH. 

June,  1870. 

Date. 

Oh. 

i/i. 

2h. 

Sh. 

ih. 

5A. 

6A. 

7A. 

1... 

29.873 

852 

829 

820 

809 

788 

781 

780 

3... 

29.729 

722 

717 

704 

691 

688 

688 

091 

3... 

29.824 

819 

816 

810 

809 

808 

808 

812 

4... 

29.863 

839 

825 

813 

797 

789 

787 

78:j 

5... 

29.791 

777 

753 

731 

717 

709 

703 

701 

(1... 

29.735 

719 

701 

687 

677 

081 

713 

715 

7 

29.819 

815 

797 

797 

795 

795 

793 

791 

8. .. 

29.759 

755 

741 

739 

739 

725 

721 

731 

{)... 

29.717 

679 

657 

651 

651 

647 

661 

6()9 

10... 

29.753 

745 

727 

723 

723 

721 

725 

737 

11... 

29.765 

755 

745 

735 

725 

716 

707 

707 

12... 

29.849 

846 

843 

839 

839 

841 

843 

845 

i;}... 

29.863 

843 

831 

817 

789 

775 

767 

764 

14... 

29.713 

677 

671 

659 

657 

641 

641 

641 

15... 

29.663 

655 

647 

639 

633 

631 

641 

()79 

IG... 

29.705 

697 

681 

6()9 

669 

659 

659 

667 

17... 

29.717 

719 

721 

727 

723 

723 

723 

717 

18... 

29.735 

711 

707 

695 

683 

677 

677 

68.5 

19... 

29.763 

749 

735 

713 

697 

681 

680 

679 

20... 

29.573 

569 

565 

541 

525 

525 

513 

553 

21... 

29.761 

7(;3 

763 

775 

789 

799 

829 

83{) 

22 . . . 

29.963 

947 

925 

897 

887 

887 

897 

907 

h'.y. 

29.915 

901 

887 

873 

859 

841 

841 

845 

24... 

29.907 

888 

863 

858 

839 

830 

825 

821 

25... 

29.836 

809 

786 

767 

744 

739 

737 

735 

2(>... 

29.823 

817 

813 

809 

799 

805 

813 

827 

27... 

29.779 

755 

721 

697 

661 

653 

655 

661 

28... 

29.653 

647 

625 

615 

607 

587 

585 

583 

29... 

29.701 

683 

655 

639 

619 

609 

603 

601 

80... 

29.539 

511 

481 

461 

437 

421 

421 

421 

DAT 

E.                                                      REMARKS 

'. 

June 

1.  Changeable;  wind  S.  W. 

C( 

2.  Changeable ;  wind  S. 

a 

3.  Clear;  wind  S.  W. 

u 

4.  Cliangeable ;  wind  S.  W. 

a 

5.  Changeable ;  sprinkle  of  ra 

in;  win 

dS.  w. 

ii 

G.  Cloudy;   shower;  wind  S. 

u 

7.  Kain ;  cloudy ;  fall  of  wate 
s.  Changeable;  wind  S. 

r  r".87 

,  wind  I 

sr.w. 

a 

0.  Cloudy  ;  gale  from  S.  E. 

10.  Rain;  cloudy;  fall  of  wate 

r  0^35 

,  wind  ] 

s. 

Ueteobological  Observations. 


163 


TYPO-BAROGRAPH. 

June,  1870. 

Date, 

8A. 

9A. 

lOA. 

llA. 

12A. 

13;^. 

14A. 

15A. 

1... 

779 

779 

778 

778 

778 

777 

772 

771 

2... 

713 

731 

734 

744 

754 

765 

774 

779 

3... 

822 

833 

838 

841 

845 

850 

854 

859 

4... 

784 

785 

786 

787 

791 

793 

795 

797 

5... 

705 

709 

711 

712 

713 

713 

714 

714 

6... 

747 

761 

767 

777 

781 

785 

788 

791 

7... 

785 

782 

779 

776 

773 

765 

759 

753 

8... 

731 

741 

745 

753 

751 

749 

747 

745 

9... 

679 

693 

695 

701 

703 

705 

707 

707 

10... 

741 

757 

761 

763 

761 

761 

761 

761 

11... 

713 

737 

741 

741 

741 

735 

747 

737 

12... 

847 

863 

865 

869 

877 

875 

873 

865 

13... 

763 

763 

762 

759 

753 

747 

721 

727 

14... 

647 

653 

663 

669 

671 

673 

679 

681 

15... 

685 

703 

709 

707 

697 

701 

701 

701 

16... 

681 

695 

697 

701 

704 

707 

707 

707 

17... 

727 

741 

743 

751 

753 

755 

759 

763 

18... 

705 

721 

725 

737 

745 

747 

747 

753 

19... 

678 

677 

676 

674 

672 

671 

661 

647 

20... 

561 

559 

559 

569 

581 

593 

599 

631 

21... 

863 

877 

887 

899 

901 

913 

919 

937 

22 

917 

927 

939 

945 

951 

951 

943 

939 

23!;! 

863 

885 

895 

897 

907 

911 

913 

917 

24. . . 

821 

836 

841 

844 

849 

858 

85» 

848 

25... 

741 

757 

769 

775 

775 

775 

773 

763 

26... 

833 

855 

857 

851 

851 

851 

851 

851 

27... 

687 

695 

695 

695 

697 

689 

673 

671 

28... 

583 

605 

607 

609 

612 

619 

619 

635 

29... 

609 

633 

639 

645 

639 

615 

609 

607 

30... 

423 

447 

459 

467 

475 

485 

489 

503 

DAT 

E. 

REMARKS. 

June 

11.  Ch 

angeable;  rain. 

u 

12.  Ch 

angeable;  rain;  fall  of  water  O^MS ;  y 

nnd  W. 

u 

13.  Rs 

tin;  cloudy;  fall  of  water  0*^80;  wind 

S. 

(C 

14.  Ra 

in  ;  changeable  ;  fall  of  water  2"\65. 

u 

15.  Ra 

dn;  fall  of  water  O^MO;  wdnd  S.  E. 

u 

16.  Ra 

dn;  cloudy;  fall  of  water  0^".30;  wind 

s. 

u 

17.  Ra 

lin ;  clear  ;  wind  S. 

u 

18.  CI 

gar;  wind  S.  E. 

(( 

19.  CI 

ear;  wind  S. 

ii 

20.  Ra 

tin  and  bail ;  changeable ;  fall  of  water  0 

^^90 ;  w 

ind  W. 

1G4 


MeTEOBOLOOKAL   OBSEBVATJO/fS 


TYPO  -B  AKOGR  APH. 

June,  1870. 

Date. 

m. 

m. 

18.. 

19h. 

m. 

2U. 

22A. 

38A. 

1... 

771 

770 

769 

768 

767 

762 

757 

746 

2... 

784 

803 

814 

823 

828 

835 

836 

831 

3... 

864 

879 

887 

897 

897 

895 

889 

875 

4... 

799 

801 

807 

809 

811 

813 

807 

803 

5... 

715 

723 

732 

739 

739 

745 

74.5 

743 

6... 

795 

799 

821 

829 

831 

831 

829 

823 

7... 

751 

751 

755 

759 

763 

765 

765 

763 

8... 

743 

749 

755 

757 

757 

755 

745 

737 

5)... 

708 

709 

711 

721 

727 

745 

749 

753 

10... 

761 

765 

775 

781 

783 

787 

783 

773 

11... 

739 

765 

795 

825 

831 

837 

839 

847 

12... 

865 

867 

869 

869 

869 

867 

869 

871 

13... 

727 

745 

759 

759 

761 

759 

745 

729 

j4... 

683 

687 

691 

694 

697 

697 

679 

673 

15... 

701 

701 

705 

713 

719 

719 

719 

715 

IG... 

707 

709 

709 

711 

715 

715 

715 

715 

17... 

767 

777 

781 

781 

781 

771 

757 

747 

18... 

759 

763 

773 

791 

793 

791 

791 

785 

10... 

647 

646 

646 

646 

645 

639 

629 

603 

20... 

643 

679 

708 

723 

739 

743 

755 

757 

21... 

947 

963 

983 

995 

001 

001 

995 

979 

22... 

949 

963 

967 

971 

983 

983 

953 

941 

23... 

921 

941 

945 

947 

947 

947 

928 

917 

24... 

851 

864 

869 

873 

878 

881 

870 

857 

25... 

769 

777 

787 

803 

815 

823 

829 

833 

20... 

853 

850 

850 

847 

845 

833 

821 

801 

27... 

671 

671 

675 

675 

677 

667 

657 

655 

28... 

639 

655 

663 

693 

707 

719 

715 

707 

29... 

603 

603 

607 

609 

607 

601 

583 

561 

30... 

517 

527 

551 

569 

595 

611 

645 

665 

DAT 

E.                                                       REMARKS 

). 

Jnne 

21.  Changeable ;  wind  W. 

ii 

22.  Changeable ;  wind  W. 

(C 

23.  Clear ;  wind  W. 

(( 

24.  Clear;  wind  N.  W. 

(( 

25.  Changeable ;  wind  N.  W. 

(( 

26.  Changeable;  wind  S.  W. 

fc( 

27.  Clear;  wind  N. 

(( 

28.  Rain ;  cloudy ;  wind  S.  E. 

u 

29.  Changeable ;  wind  S.  W. 

(( 

30.  Showers;  changeable;  fal 

[  of  wat 

er  0'".2C 

;  wind 

N.  K. 

Meteorological  Observations. 
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TYPO-BAROGRAPH. 

July,  1870. 

Date. 

OA. 

Ih. 

2A. 

Zk. 

ih. 

hh. 

f.7i. 

77/.. 

1... 

29.672 

673 

674 

677 

679 

683 

687 

708 

2... 

29.870 

850 

850 

840 

828 

812 

808 

808 

3... 

29.824 

806 

792 

790 

790 

786 

784 

782 

4... 

29.810 

798 

788 

768 

752 

742 

738 

736 

5... 

29.760 

752 

748 

716 

714 

708 

712 

722 

6... 

29.780 

762 

748 

732 

720 

708 

696 

694 

7. . . 

29.596 

572 

538 

522 

508 

492 

474 

470 

8... 

29.556 

564 

570 

582 

586 

594 

608 

634 

9... 

29.828 

826 

830 

,   826 

820 

826 

830 

840 

10... 

29.886 

878 

866 

848 

836 

828 

824 

824 

11... 

29.840 

830 

810 

796 

784 

764 

750 

742 

12... 

29.636 

632 

612 

594 

586 

570 

570 

568 

13... 

29.668 

672 

642 

626 

618 

610 

604 

604 

14... 

29.544 

530 

548 

546 

546 

554 

562 

588 

15... 

29.774 

772 

758 

758 

756 

754 

758 

768 

IG... 

29.824 

804 

784 

762 

744 

728 

718 

708 

17... 

29.658 

668 

668 

664 

652 

644 

648 

642 

18... 

29.701 

684 

671 

672 

631 

624 

633 

644 

19... 

29.743 

735 

733 

727 

727 

721 

721 

729 

20  .. 

29.789 

771 

747 

743 

727 

697 

709 

743 

21... 

29.751 

755 

753 

753 

747 

743 

749 

761 

22. . . 

29.917 

907 

885 

865 

845 

845 

829 

813 

23!!! 

29.867 

803 

797 

811 

797 

781 

771 

763 

24.. 

29.763 

733 

685 

661 

633 

613 

627 

641 

25... 

29.775 

751 

737 

735 

727 

715 

719 

725 

26... 

29.783 

767 

745 

721 

701 

695 

689 

665 

27... 

29.767 

761 

747 

747 

745 

731 

717 

727 

28... 

29.731 

707 

689 

665 

637 

623 

629 

613 

29... 

29.513 

511 

537 

551 

553 

555 

577 

603 

30... 

29.777 

779 

785 

795 

803 

807 

819 

819 

31... 

29.911 

897 

879 

859 

835 

825 

817 

815 

DAT 

E. 

KEMARKJ 

5. 

July 

1.  Cloudy ;  changcabl 

e;  wine 

S.  E. 

u 

2.  Clear ;  rain ;  fall  of 

water 

^*^30;  A 

vind  S. 

u 

3.  Clear ;  wind  S. 

u 

4.  Clear ;  wind  S. 

u 

5.  Clear ;  wind  S.  E. 

^ 

a 

6.  Changeable ;  wind 

S. 

(( 

7.  Cloudy  ;  rain  ;  fall 

of  wate 

r  2"\00 ; 

wind  S 

.  w. 

(( 

8.  Clear ;  wind  W. 

cc 

9.  Clear ;  wind  S. 

u 

10.  Clear;  wind  S. 

IGG 


Meteorolooical   Observations. 


TYPO-BAROGRAPH. 

July,  1870. 

Datk. 

8A. 

9h. 

lOA. 

782 

12h. 

ISh. 

14;^. 

IM. 

1... 

737 

758 

771 

793 

794 

802 

804 

2... 

818 

830 

832 

832 

828 

826 

820 

820 

3  .. 

782 

792 

804 

806 

804 

800 

798 

798 

4... 

744 

766 

782 

788 

788 

784 

784 

772 

6... 

738 

752 

760 

7(J8 

772 

774 

774 

774 

6... 

702 

714 

718 

720 

714 

708 

692 

680 

7... 

460 

452 

434 

410 

448 

464 

484 

484 

8... 

654 

678 

684 

692 

704 

706 

708 

710 

9... 

848 

870 

876 

876 

882 

882 

886 

892 

10... 

832 

856 

874 

880 

876 

872 

873 

872 

11... 

728 

730 

722 

720 

706 

674 

668 

634 

12... 

566 

556 

564 

602 

606 

614 

620 

622 

13... 

596 

606 

608 

608 

618 

620 

618 

608 

14... 

604 

630 

644 

670 

684 

686 

678 

678 

15... 

788 

814 

822 

828 

838 

844 

842 

852 

16... 

712 

716 

732 

720 

706 

704 

680 

670 

17... 

662 

680 

680 

684 

692 

692 

694 

694 

18... 

647 

664 

673 

682 

687 

688 

687 

688 

19... 

763 

777 

787 

797 

809 

807 

807 

809 

20... 

743 

743 

741 

731 

717 

705 

703 

703 

21... 

785 

809 

833 

849 

859 

875 

883 

889 

22... 

819 

839 

851 

863 

859 

843 

835 

833 

23... 

761 

787 

803 

803 

797 

795 

797 

801 

24... 

635 

601 

685 

701 

709 

713 

713 

713 

25... 

733 

757 

771 

773 

777 

783 

787 

781 

26... 

679 

685 

689 

671 

667 

675 

687 

673 

27... 

739 

•  751 

753 

755 

753 

751 

747 

743 

28... 

613 

623 

625 

617 

603 

595 

577 

575 

29... 

627 

655 

673 

685 

693 

699 

701 

701 

30... 

829 

855 

871 

891 

905 

913 

923 

927 

31... 

811 

815 

827 

829 

831 

831 

829 

829 

Dati 

5.                                                       ilEMAllKS. 

July 

11.  Cloudy;  rain;  fall  of  water  0*°.50 

;  wind 

S.W. 

a 

12.  Changeable;  rain;  fall  of  water  0 

^32;  w 

ind  W. 

u 

13.  Changeable;  wind  S. 

u 

14.  Rain;  changeable;  fall  of  water  C 

)'".23;  ^ 

rind  W. 

u 

15.  Changeable;  wind  S.  E. 

u 

16.  Heavy  rain  showers ;  cloudy ;  fall 
N.W. 

of  watt 

rl»".55; 

wind 

(( 

li  Clear;  wind  W. 

(( 

18.  Clear;  wind  N.  E. 

li 

19.  Clear;  wind  S. 

u 

20.  Changeable ;  rain ;  fall  of  water  0 

'".26;  w 

ind  W. 

Meteor  ol  o  gical  Ob  see  va  tions. 
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TYPO-BAROGRAPH. 

July,  1870. 

Date, 

16^. 

nh. 

187i. 

19^. 

20A. 

2U. 

22A. 

23/i. 

1... 

812 

830 

842 

848 

860 

874 

878 

872 

2... 

822 

834 

838 

838 

836 

828 

826 

826 

3... 

804 

814 

832 

836 

838 

832 

830 

828 

4... 

766 

774 

782 

786 

788 

794 

778 

760 

5... 

780 

788 

796 

804 

808 

802 

802 

792 

6... 

680 

682 

682 

678 

676 

652 

636 

618 

7... 

488 

498 

510 

528 

542 

548 

552 

556 

8... 

722 

740 

766 

784 

804 

812 

822 

824 

9... 

894 

908 

918 

922 

926 

920 

908 

898 

10... 

872 

873 

874 

878 

880 

874 

870 

862 

11... 

610 

610 

618 

626 

626 

628 

632 

634 

12... 

628 

634 

646 

662 

676 

682 

680 

680 

13... 

602 

600 

598 

598 

592 

580 

572 

566 

14... 

700 

714 

732 

738 

752 

762 

764 

772 

15... 

850 

856 

866 

850 

848 

844 

838 

838 

16... 

666 

652 

652 

672 

672 

664 

664- 

666 

17... 

700 

716 

714 

726 

718 

714 

706 

706 

18... 

699 

712 

729 

740 

747 

747 

747 

750 

19... 

817 

835 

847 

847 

843 

837 

827 

811 

20... 

727 

735 

691 

709 

735 

745 

747 

753 

21... 

893 

907 

917 

933 

941 

937 

923 

925 

22... 

845 

855 

849 

849 

857 

865 

863 

889 

23... 

813 

823 

827 

825 

817 

811 

789 

773 

24... 

717 

735 

751 

758 

767 

769 

769 

767 

25... 

777 

779 

791 

809 

813 

813 

813 

811 

26... 

671 

685 

709 

735 

737 

739 

747 

765 

27... 

741 

741 

748 

743' 

743 

747 

745 

741 

28... 

573 

563 

555 

551 

551 

545 

539 

525 

29... 

699 

717 

749 

759 

759 

761 

771 

777 

30... 

935 

943 

949 

963 

965 

963 

949 

933 

31... 

829 

827 

823 

823 

825 

810 

807 

789 

DAT 

E.                                                      KEMARKS. 

July 

21.  Clear;  wind  S. 

u 

22.  Clear;  changeable;  wind  S.  E. 

(( 

23.  Clear;  Avind  S.  E. ;  thunder  showe 

r;  fall( 

)f  water 

0"\53. 

u 

24.  Changeable;  wind  W. 

(( 

25.  Changeable;  wind  N.  AV. 

(( 

26.  Cloudy;  rain;  fall  of  water  0"\83 

;  wind 

N.  E. 

(( 

27.  Cloudy;  rain. 

(( 

28.  Cloudy;  rain;  fall  of  water  0"\57 

;  wind 

S. 

(( 

29.  Rain;  changeable;  fall  of  water  ( 

)'".10;  Y 

^ind  N. 

w. 

C( 

30.  Clear;  wind  S.  W. 

" 

31.  Clear;  wind  S.  E. 

108 


MetEOROL 0 GIGA L   ObSER  VA TI0N8. 


TYPO-BAKOGRAPH. 

August,  1870. 


Datb. 

OA. 

\h. 

2A. 

8/i. 

Ah. 

5A. 

6A. 

1... 

29.769 

752 

743 

740 

729 

706 

697 

2... 

29.688 

685 

685 

682 

678 

677 

677 

3... 

29.762 

740 

724 

704 

708 

650 

660 

4... 

29.624 

610 

618 

596 

598 

598 

598 

5... 

29.564 

556 

552 

552 

550 

552 

560 

6... 

29.684 

676 

674 

666 

662 

660 

650 

7... 

29.783 

772 

767 

754 

749 

748 

749 

8... 

29.845 

830 

817 

808 

807 

800 

795 

9... 

29.819 

799 

777 

819 

785 

773 

815 

10... 

29.869 

863 

841 

833 

825 

817 

817 

11... 

29.891 

877 

866 

853 

849 

847 

843 

12... 

29.747 

751 

759 

775 

767 

767 

771 

13... 

29.847 

847 

843 

833 

827 

821 

821 

14... 

29.819 

817 

791 

781 

763 

759 

763 

15... 

29.859 

843 

831 

823 

813 

803 

803 

16... 

29.785 

759 

747 

719 

707 

701 

693 

17... 

29.643 

631 

625 

607 

589 

585 

585 

18... 

29.729 

729 

729 

715 

713 

713 

719 

19... 

29.781 

753 

747 

739 

717 

707 

699 

20... 

29.769 

775 

773 

787 

797 

815 

827 

21 . . . 

30.008 

993 

978 

967 

967 

968 

969 

22 

30.021 

991 

983 

959 

955 

959 

957 

23.;; 

29.901) 

883 

871 

861 

859 

853 

839 

24... 

29.803 

793 

789 

779 

771 

761 

761 

25... 

29.655 

627 

583 

557 

533 

531 

527 

26... 

29.923 

927 

929 

925 

933 

955 

967 

27... 

30.171 

149 

125 

103 

091 

081 

073 

28... 

29.975 

970 

930 

920 

910 

900 

890 

29... 

29.679 

643 

033 

591 

579 

549 

537 

30... 

29.709 

711 

713 

713 

715 

721 

727 

31... 

29.813 

803 

795 

781 

767 

767 

761 

Ih. 


662 
596 
568 
648 
752 
812 
815 
833 
845 
783 
825 
767 
801 
685 
593 
729 
695 
851 
972 
957 
827 
761 
575 
993 
067 
880 
533 
749 
761 


Date. 

Aug.  1. 

"  2. 

"  3. 

"  4. 

"  5. 

"  6. 

"  7. 

"  8. 

"  9. 


10. 


REMARKS. 

Clear;  wind  W. 

Clear;  wind  S.  W. 

Cloudy  ;  rain ;  wind  W. 

Rain;  clear;  fall  of  water  0*".72;  wind  S. 

Clear;  wind  E. 

Clear ;  wind  S. 

Clear ;  wind  S. 

Changeable ;  wind  S. 

Thunder  shower;    wind  W. ;    showers  of   rain;    fall  of 

water  2'".62  ;  wind  S. 
Cloudy  ;  rain  ;  fall  of  water  0«°.90 ;  wind  S.  E. 


Meteorological  Observations. 
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TYPO-BAROGRAPH. 

August,  1870. 

Date. 

9Ji. 

9A. 

107i. 

l\h. 

12^. 

lU. 

14/i. 

15/i. 

1... 

696 

696 

091 

684 

671 

662 

659 

659 

2... 

710 

728 

750 

760 

760 

761 

767 

770 

3... 

658 

644 

642 

644 

648 

640 

636 

628 

4... 

594 

604 

608 

608 

608 

608 

606 

606 

5... 

•  586 

604 

618 

628 

630 

630 

628 

628 

6... 

646 

656 

666 

674 

680 

686 

702 

708 

7... 

771 

790 

807 

814 

823 

828 

841 

848 

8... 

821 

850 

851 

861 

857 

858 

837 

849 

9... 

821 

839 

831 

837 

829 

823 

819 

819 

10... 

851 

863 

863 

867 

867 

863 

863 

863 

11... 

851 

851 

855 

859 

861 

843 

833 

833 

12... 

793 

801 

815 

817 

821 

815 

813 

813 

13... 

837 

845 

841 

837 

829 

829 

829 

829 

14... 

774 

781 

788 

795 

802 

809 

816 

822 

15... 

809 

813 

827 

831 

833 

833 

833 

833 

16... 

679 

685 

683 

683 

681 

681 

675 

671 

17... 

609 

619 

629 

631 

633 

647 

657 

661 

18... 

747 

759 

767 

773 

779 

791 

791 

793 

19... 

701 

709 

713 

715 

717 

713 

709 

709 

20... 

887 

911 

928 

935 

942 

942 

942 

949 

21... 

989 

989 

002     012 

005 

004 

997 

006 

22... 

961 

961 

959 

955 

957 

953 

949 

943 

23... 

829 

837 

843 

843 

819 

815 

805 

805 

24... 

765 

763 

759 

757 

741 

741 

743 

745 

25... 

583 

583 

595 

597 

621 

641 

687 

729 

26... 

031 

061 

081 

097 

117 

121 

127 

129 

27... 

063 

065 

065 

065 

063 

053 

053 

047 

28... 

870 

860 

850 

840 

830 

820 

810 

799 

29... 

531 

533 

527 

523 

555 

565 

555 

559 

30... 

759 

769 

775 

785 

787 

787 

787 

795 

31... 

781 

789 

791 

793 

803 

801 

795 

793 

Date 

Aug. 

u 


EEMARKS. 

11.  Rain;  cloudy;  wind  N.  W. 

12.  Rain;  changeable;  fall  of  water  0'".20;  wind  N.  W. 

13.  Rain;  changeable;  fall  of  water  r".03 ;   wind  N. 

14.  Clear;  wind  S.  E. 

15.  Clear;  wind  S. 

16.  Changeable;  wind  S. 

17.  Clear;  wind  E. 

18.  Clear;  wind  S.  E. 

19.  Clear;  rain;  wind  S.  E. ;  fall  of  water  0»".60. 

20.  Cloudy  ;  wind  S.  E. 


22 


170 


MsTEOROLOaiCAL   OBSERVATIONS. 


TYPO-BAROGKAPH. 

August,  1870. 

Da* 

«.         16A. 

tih. 

18A. 

19A. 

20A. 

21A. 

22A. 

28A. 

1. 

C59 

608 

673 

678 

681 

682 

682 

685 

2. 

778 

792 

798 

802 

806 

796 

790 

772 

3. 

G26 

630 

030 

040 

648 

644 

646 

630 

4. 

014 

020 

630 

025 

628 

618 

600 

582 

5. 

038 

002 

070 

080 

682 

682 

686 

686 

6. 

718 

724 

744 

760 

764 

774 

784 

788 

7. 

853 

800 

809 

880 

879 

868 

867 

a56 

8. 

855 

803 

803 

805 

863 

859 

855 

835 

9. 

831 

839 

849 

805 

869 

871 

871 

871 

10. 

809 

871 

879 

895 

899 

897 

899 

895 

11. 

833 

831 

829 

825 

815 

815 

793 

781 

12. 

815 

829 

847 

849 

857 

857 

801 

855 

13. 

839 

829 

829 

829 

829 

829 

827 

830 

14. 

831 

837 

845 

853 

861 

871 

875 

875 

15. 

833 

833 

837 

839 

829 

825 

821 

813 

16. 

071 

073 

079 

083 

681 

673 

003 

655 

17. 

007 

077 

097 

715 

717 

727 

731 

731 

18. 

813 

829 

835 

837 

827 

825 

817 

807 

19. 

709 

707 

707 

713 

725 

737 

757 

769 

20. 

904 

983 

004 

019 

020 

015 

010 

017 

21. 

005 

012 

027 

039 

04i3 

037 

033 

027 

22 

947 

949 

955 

953 

953 

949 

945 

929 

23.' 

807 

817 

821 

825 

825 

825 

827 

821 

24. 

735 

725 

725 

727 

729 

719 

707 

685 

25. 

753 

787 

823 

845 

a55 

879 

889 

911 

20. 

149 

153 

177 

197 

201 

201 

199 

193 

27. 

041 

039 

037 

037 

037 

035 

025 

010 

28. 

798 

777 

700 

755 

744 

733 

723 

703 

29. 

581 

025 

055 

081 

689 

691 

707 

709 

30. 

803 

809 

825 

831 

831 

831 

833 

829 

31. 

797 

811 

827 

831 

839 

839 

837 

833 

r 

)ATE.                                                       REMARKS. 

ig.  21.  Clear;  wind  N. 
'      22.  Hazy  ;  wind  E. 
'      23.  Cloudy;  hazy;  wind  S. 

i 

'       24.  Rain;  changeable;  fall  of  water  0 

".10;  w 

ind  S. 

i 

'      25.  Rain;  changeable;  fall  of  water 

i'".no;  ^ 

dnd  S.  ^ 

^\ 

c 

'      2G.  Clear;  wind  N.  W. 

( 

'      27.  Changeable;  wind  S. 

c 

'      28.  Clondy;  rain;  fall  of  water  OJ".20 

;  wind 

S. 

( 

'      29.  Changeable  ;  rain ;  fall  of  water  1 

»°.07;  -^ 

and  W. 

( 

'      30.  Changeable;  wind  S. 

( 

'      31.  Changeable;  wind  S. 

Meteor  ol  o  gig  a  l  Obser  va  tions. 
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TYPO-BAEOGfEAPH. 

September,  1870. 


Date. 

0/i. 

lA. 

m. 

3A. 

a. 

5A. 

1... 

29.822 

793 

778 

764 

760 

750 

2... 

29.750 

728 

718 

702 

688 

684 

3... 

29.638 

614 

598 

584 

566 

546 

4... 

29.470 

466 

460 

470 

476 

512 

5... 

29.802 

805 

799 

787 

797 

824 

S'"' 

29.995 

978 

969 

960 

952 

950 

7. . . 

30  085 

070 

057 

036 

019 

008 

8... 

30.198 

182 

166 

139 

130 

124 

9... 

30.026 

010 

974 

944 

926 

900 

10... 

29.834 

822 

804 

•  788 

788 

798 

11... 

29.986 

970 

946 

940 

938 

938 

12... 

30.138 

124 

100 

088 

074 

066 

13... 

30.174 

156 

132 

108 

096 

088 

14... 

30.106 

090 

060 

038 

024 

016 

15... 

29.920 

894 

864 

846 

824 

820 

16... 

29.898 

899 

900 

902 

904 

926 

17... 

30.020 

008 

988 

978 

972 

972 

18... 

29.764 

744 

726 

734 

740 

750 

19... 

30.056 

052 

024 

018 

010 

010 

20... 

30.124 

106 

092 

088 

080 

078 

21... 

30.220 

210 

172 

156 

154 

132 

22... 

30.110 

084 

054 

028 

012 

002 

23... 

29.868 

856 

830 

812 

808 

806 

24... 

29.778 

766 

762 

756 

742 

744 

25... 

29.736 

740 

750 

760 

774 

768 

26... 

29.998 

972 

962 

946 

944 

938 

27... 

29.910 

882 

872 

870 

862 

856 

28... 

29.946 

930 

928 

898 

898 

900 

29... 

29.988 

972 

962 

962 

960 

958 

30... 

29.976 

960 

918 

880 

844 

824 

6/i. 


748 
682 
536 
534 
846 
959 
013 
120 
892 
816 
952 
066 
086 
006 
816 
936 
962 
774 
010 
082 
130 
992 
816 
752 
796 
934 
856 
896 
958 
798 


7A. 


742 
686 
528 
542 
855 
973 
022 
108 
892 
844 
988 
074 
086 
004 
824 
952 
962 
800 
016 
090 
128 
990 
818 
752 
826 
936 
861 
904 
962 
778 


Date.  REMARKS. 

Sept.  1.  Clear;  wind  S. 
"      2.  Cloudy  ;  wind  N. 
"      3.  Cloudy  ;  showers. 

"      4.  Rain;  changeable;   wind  W. ;  fall  of  water  1^".64. 
"      5.  Clear;  wind  N.  W. 
"      6.  Changeable;  wind  N.  W. 
"      7.  Clear;  wind  S.  E. 
"      8.  Clear;  wind  S. 

"      9.  Changeable;  rain;   wind  N.  E. ;  fall  of  water  0^".30. 

"  10.  Changeable  ;  wind  W. 
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Meteorological  Observations, 


TYPO-BAROGRAPH. 

September,  1870. 


Date. 

8A. 

9A. 

lOA. 

llA. 

Vih. 

laA. 

14A. 

1... 

754 

754 

766 

780 

780 

782 

786 

2... 

691 

692 

(592 

692 

()96 

698 

690 

8... 

526 

522 

516 

510 

50(5 

49(> 

472 

4... 

568 

58S 

(iOO 

612 

636 

642 

648 

5... 

877 

8S(; 

8H8 

905 

911 

911 

918 

6... 

989 

008 

014 

015 

019 

019 

026 

7... 

049 

070 

092 

113 

114 

114 

119 

8... 

122 

122 

122 

122 

122 

118 

104 

9... 

896 

898 

898 

898 

884 

858 

828 

10... 

872 

902 

912 

940 

944 

942 

988 

11... 

026 

044 

05() 

064 

068 

074 

080 

12... 

094 

106 

122 

140 

138 

150 

150 

18... 

098 

106 

10() 

110 

110 

122 

122 

14... 

004 

006 

006 

002 

000 

992 

984 

15... 

826 

828 

840 

840 

842 

842 

838 

16... 

972 

982 

982 

986 

994 

996 

002 

17... 

962 

956 

942 

940 

926 

898 

878 

18... 

828 

844 

854 

864 

882 

896 

910 

li)... 

026 

034 

05(i 

064 

074 

078 

084 

20... 

104 

120 

132 

140 

148 

164 

170 

21... 

138 

144 

146 

148 

150 

160 

158 

22... 

988 

984 

984 

984 

978 

970 

956 

23... 

818 

818 

818 

816 

814 

806 

794 

24... 

754 

754 

754 

750 

748 

748 

747 

25... 

848 

860 

880 

891 

902 

916 

924 

2(5... 

944 

942 

944 

944 

940 

940 

934 

27... 

806 

868 

870 

875 

880 

880 

882 

28... 

912 

924 

934 

938 

940 

942 

942 

29... 

970 

978 

980 

982 

986 

006 

010 

30... 

748 

720 

672 

656 

624 

606 

578 

Date.  REMARKS. 

Sept.  11.  Clear;  wind  W. 

"  12.  Clear;  wind  E. 

"  13.  Clear;  foggy;  wind  N.  E. 

"  14.  Clear;  wind  S. 

"  15.  Clear;  wind  E. 

"  16.  Cloudy ;  rain  ;  wind  S.  W. 

"  17.  Cloudy;  sprinkle  of  rain. 

"  18.  Clear;  wind  W. 

"  19.  Clear;  wind  N.  W. 

"  20.  Clear;  wind  S.  W. 


fall  of  water  0»".10. 


ISA. 


788 
(582 

Am 

(M;2 
985 
034 
132 
09(J 
818 
942 
088 
164 
122 
984 
838 
008 
864 
928 
090 
174 
159 
942 
786 
746 
930 
934 
884 
942 
012 
570 


Meteorological  Observations. 
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TYPO-BAROaHAPH. 

SEi*Th;ivrBER, 

1869. 

Date. 

16;^. 

Tih. 

Wi. 

Wi. 

Wi. 

217i. 

2ih. 

2.3/i. 

1... 

788 

784 

793 

793 

788 

784 

778 

764 

3... 

683 

683 

683 

686 

688 

688 

674 

660 

3... 

463 

464 

466 

474 

476 

476 

476 

474 

4... 

678 

698 

734 

734 

763 

780 

794 

800 

5... 

940 

956 

981 

997 

Oil 

016 

016 

016 

6... 

046 

067 

093 

096 

098 

100 

100 

095 

7... 

141 

168 

185 

198 

305 

313 

313 

313 

8... 

093 

093 

093 

093 

093 

090 

070 

054 

9... 

818 

813 

804 

803 

798 

808 

833 

830 

10... 

948 

968 

988 

003 

006 

013 

014 

008 

11... 

090 

106 

138 

144 

146 

160 

160 

146 

13... 

170 

183 

303 

318 

318 

318 

318 

198 

13... 

136 

130 

146 

160 

163 

163 

146 

130 

14... 

984 

984 

990 

003 

004 

990 

974 

948 

15... 

840 

844 

858 

864 

876 

884 

894 

896 

16... 

010 

016 

038 

036 

040 

043 

043 

043 

17... 

856 

846 

846 

838 

830 

830 

810 

783 

18... 

936 

950 

978 

006 

033 

046 

053 

058 

19... 

093 

100 

136 

134 

144 

148 

146 

136 

30... 

180 

303 

334 

344 

353 

360 

356 

340 

31... 

160 

163 

164 

178 

174 

170 

158 

136 

33... 

940 

940 

940 

939 

938 

934 

934 

898 

33... 

780 

778 

780 

793 

803 

804 

794 

783 

34... 

743 

740 

746 

760 

768 

768 

768 

763 

35... 

948 

964 

978 

994 

010 

030 

030 

013 

36... 

940 

943 

943 

946 

948 

953 

946 

933 

37... 

890 

903 

934 

943 

950 

960 

963 

953 

38  .. 

944 

963 

966 

984 

986 

996 

996 

993 

39... 

008 

016 

018 

016 

016 

033 

018 

994 

30... 

574 

576 

580 

591 

604 

633 

636 

633 

DAT 

B.                                                      REMARKS 

>. 

Sept 

21.  Clear;  wind  S.  E. 

(( 

22.  Clear;  hazy;  wind  S. 

(( 

23.  Cloudy ;  wind  S.  E. 

u 

24.  Rain;  wind  N.  E. 

u 

25.  Rain  ;  wind  N".  W. ;  fall  o 

f  water 

1'".37. 

if. 

26.  Changeable ;  wind  W. 

u 

27.  Changeable;  wind  S.  W. 

(( 

28.  Cloudy;  wind  S.  W. 

u 

29.  Cloudy;  rain;  wind  E. 

a 

30.  Rain ;  cloudy ;  fall  of  wat 

er  1*".61 

;  wind 

s.  w. 
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Meteorological  Observations, 


TYPO-BAROaRAPH. 

October,  1870. 


Date. 

OA. 

\h. 

Vi. 

Zh. 

Ah. 

5A. 

6A. 

1... 

29.634 

633 

626 

047 

692 

715 

740 

2... 

29.940 

916 

900 

896 

884 

884 

886 

3... 

29.680 

638 

610 

582 

572 

562 

554 

4... 

29.534 

516 

512 

512 

512 

520 

532 

5... 

29.830 

830 

822 

812 

822 

844 

868 

6... 

30.108 

094 

092 

094 

104 

114 

130 

7.  . . 

30.172 

144 

134 

120 

106 

106 

102 

8... 

30.088 

070 

050 

045 

024 

018 

014 

9... 

30.030 

012 

002 

984 

970 

968 

972 

10... 

30.002 

968 

944 

922 

904 

888 

884 

11... 

29.706 

706 

682 

662 

646 

638 

636 

12... 

29.452 

434 

416 

410 

408 

406 

420 

13... 

29.522 

512 

492 

492 

492 

494 

522 

14... 

29.786 

780 

772 

774 

784 

786 

798 

15... 

29.958 

932 

922 

920 

920 

934 

946 

16... 

30.078 

044 

020 

016 

004 

990 

996 

17... 

29.970 

950 

924 

910 

894 

878 

872 

18... 

29.606 

624 

664 

676 

692 

726 

756 

19... 

29.874 

848 

824 

810 

796 

796 

792 

20... 

29.258 

254 

242 

202 

204 

202 

170 

21... 

29.646 

642 

644 

640 

638 

656 

688 

22 

29.926 

920 

926 

942 

956 

994 

030 

h'.W 

30.406 

384 

364 

356 

353 

350 

348 

24... 

30.214 

184 

154 

128 

108 

090 

084 

25... 

29.830 

788 

754 

734 

718 

708 

706 

20... 

30.122 

126 

130 

148 

164 

192 

220 

27... 

30.096 

064 

000 

938 

892 

834 

794 

28... 

29.758 

754 

756 

762 

770 

774 

798 

29... 

29.808 

826 

848 

886 

926 

948 

972 

30... 

30.094 

056 

018 

986 

9()8 

952 

930 

31... 

29.432 

432 

444 

424 

432 

454 

496 

fall  of  water  0'°.80. 


ih. 


765 

884 
554 
562 
884 
148 
090 
030 
980 
884 
626 
428 
536 
810 
966 
004 
856 
786 
768 
182 
694 
080 
350 
076 
746 
250 
744 
806 
994 
922 
518 


Date.  REMARKS. 

Oct.    1.  Rain;  changeable;  wind  S.  E. 

2.  Cloudy;  rain;  wind  S.  E. 

3.  Cloudy ;  showers  ;  wind  S. ;  fall  of  water  0^°.30. 

4.  Changeable ;  wind  W. 

5.  Cloudy ;  showers ;  wind  N.  W. 

6.  Changeable ;  wind  W. 

7.  Clear;  hazy;  wind  W. 

8.  Clear ;  wind  W. 

9.  Clear ;  wind  S.  E. 

10.  Clear;  wind  S. 

11.  Cloudy;  rain;  fall  of  water  0'".63 ;  wind  S. 


Meteorological  Obseu vations. 
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TYPO-BAEOGRAPH. 

- 

OCTOBEK,   1870. 

Date. 

8;^. 

m. 

Wi. 

nh. 

12/i. 

13A. 

14A. 

15/i. 

1... 

778 

801 

814 

833 

844 

855 

874 

879 

2 

880 

892 

892 

892 

868 

846 

842 

820 

s!!: 

554 

548 

544 

540 

530 

516 

514 

516 

4... 

588 

606 

614 

636 

644 

670 

684 

688 

5... 

908 

924 

932 

942 

950 

960 

962 

966 

6... 

160 

162 

170 

170 

169 

168 

166 

164 

7... 

084 

096 

102 

096 

088 

086 

080 

080 

8... 

032 

040 

044 

046 

050 

052 

058 

060 

9... 

988 

994 

996 

996 

000 

004 

008 

010 

10... 

872 

868 

864 

852 

844 

840 

836 

828 

11... 

626 

622 

614 

598 

588 

566 

558 

530 

13... 

438 

448 

450 

464 

470 

486 

490 

496 

13... 

562 

578 

594 

604 

612 

636 

644 

654 

14... 

826 

842 

864 

878 

878 

892 

902 

910 

15... 

988 

004 

010 

016 

030 

046 

050 

052 

16... 

006 

018 

024 

016 

010 

012 

014 

010 

17... 

834 

812 

788 

760 

718 

678 

646 

616 

18... 

800 

818 

838 

838 

826 

846 

852 

864 

19... 

766 

766 

702 

650 

644 

612 

580 

550 

20... 

214 

266 

314 

336 

360 

404 

432 

468 

21... 

706 

720 

722 

730 

740 

768 

776 

800 

22... 

092 

128 

148 

170 

196 

214 

244 

266 

23... 

316 

346 

354 

350 

342 

342 

340 

330 

24... 

067 

058 

049 

040 

031 

022 

013 

004 

25... 

772 

800 

818 

830 

830 

848 

864 

876 

26... 

278 

284 

284 

286 

286 

286 

282 

284 

27... 

708 

692 

662 

630 

610 

610 

630 

640 

28... 

814 

814 

812 

804 

794 

780 

780 

770 

29... 

996 

004 

016 

036 

040 

054 

076 

086 

30... 

890 

856 

796 

740 

672 

604 

562 

528 

31.. 

526 

546 

564 

588 

608 

634 

650 

664 

DAT 

E.                                                        REMARKJ 

3. 

Oct. 

12.  Changeable;  rain;  wind  & 

i. 

U 

13.  Changeable;  wind  W. 

(C 

14.  Clear;  wind  S.  W. 

(C 

15.  Clear;  wind  S. 

u 

16.  Changeable ;  wind  S. 

u 

1 7.  Cloudy ;  rain ;  fall  of  wat 

er  O^MO 

;  wind 

s.  w. 

a 

18.  Cloudy;  clear;  wind  S. 

u 

19.  Cloudy;  rain;  fall  of  wat( 

3r  0*n.20 

;  wind  * 

s. 

u 

20.  Rain  ;    wind  W. ;   earthqu 
water  l^MO;  wind  E. 

ake  at 

11  A.  M. 

;   rain; 

fall  of 

u 

21.  Clear;  wind  S. 
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TYPO-BAROGRAPH. 

October,  1870. 

Datk. 

m. 

17*. 

18*. 

19*. 

20*. 

21*. 

22*. 

38*. 

1... 

892 

918 

922 

952 

962 

964 

964 

960 

2... 

812 

810 

814 

810 

792 

766 

722 

690 

3... 

518 

518 

526 

532 

532 

542 

544 

546 

4... 

708 

722 

742 

764 

782 

800 

804 

814 

5... 

984 

008 

032 

050 

080 

088 

104 

10() 

6... 

164 

180 

196 

220 

232 

234 

220 

190 

7... 

084 

084 

094 

112 

120 

124 

122 

108 

8... 

060 

064 

0()4 

064 

068 

070 

060 

046 

9... 

010 

014 

018 

028 

044 

044 

034 

030 

10... 

826 

810 

802 

798 

796 

798 

760 

722 

11... 

524 

512 

494 

492 

494 

500 

478 

472 

12... 

502 

488 

518 

530 

560 

570 

560 

544 

13... 

688 

708 

726 

750 

766 

770 

774 

792 

14... 

914 

928 

942 

958 

984 

980 

978 

956 

15... 

072 

082 

090 

118 

126 

126 

116 

094 

16... 

006 

008 

008 

006 

016 

022 

002 

996 

17... 

594 

548 

508 

456 

452 

502 

526 

578 

18... 

872 

892 

910 

916 

934 

916 

922 

910 

19... 

508 

490 

464 

434 

396 

342 

288 

314 

20... 

490 

524 

546 

584 

608 

640 

646 

648 

21... 

808 

832 

854 

880 

914 

918 

926 

928 

22... 

280 

316 

336 

364 

404 

410 

412 

416 

23... 

328 

330 

328 

324 

322 

316 

282 

256 

24... 

995 

986 

968 

960 

944 

922 

900 

874 

25... 

904 

932 

962 

000 

052 

088 

108 

122 

26... 

290 

300 

294 

273 

252 

230 

186 

148 

27... 

654 

676 

688 

714 

728 

740 

734 

714 

28... 

768 

768 

770 

784 

798 

812 

812 

810 

29... 

100 

116 

128 

126 

150 

152 

132 

128 

30... 

474 

434 

414 

416 

428 

428 

432 

436 

31... 

682 

708 

726 

756 

792 

808 

824 

826 

DAT 

E.                                                         REMARKS. 

Oct. 

22.  Changeable ;  wind  W. 

(( 

23.  Clear;  wind  S. 

(C 

24.  Clear;  wind  S. 

u 

25.  Rain ;  cliangeable ;  wind  N. ;   fall 

of  watt 

IT  0*°.04 

(( 

26.  Clear;  wind  S. 

(( 

27.  Showers;  changeable;  fall  of  wate 

I-  0^35 ; 

gale  fro 

mS.E. 

(( 

28.  Changeable ;  wind  W. 

(( 

29.  Clear;  wind  W. 

(C 

30.  Cloudy ;  showers ;  fall  of  water  0* 

°.40;  w] 

nd  S. 

(( 

31.  Showers;  cloudy;  fall  of  water  0* 

M3;  wi 

nd  W. 

Meteorolooioal  Observations. 
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TYPO-BAROeRAPH. 

November, 

1870. 

Date. 

Oh. 

Ih. 

2^. 

3/i. 

47i. 

5^. 

6;^. 

ih. 

1... 

29.825 

804 

803 

800 

799 

791 

786 

781 

2... 

29.744 

707 

678 

645 

626 

617 

620 

620 

3... 

29.800 

442 

444 

444 

454 

482 

498 

516 

4... 

29.828 

816 

810 

806 

802 

808 

800 

800 

5... 

29.844 

862 

880 

898 

916 

934 

952 

970 

6... 

30.204 

186 

156 

132 

130 

130 

134 

130 

7... 

30.026 

016 

020 

026 

038 

050 

054 

072 

8... 

29.916 

872 

826 

794 

754 

722 

728 

720 

9... 

29.534 

478 

444 

464 

472 

498 

504 

526 

10... 

29.958 

964 

964 

970 

972 

976 

984 

014 

11... 

29.874 

830 

792 

766 

766 

768 

784 

794 

13... 

29.590 

564 

558 

556 

548 

552 

558 

558 

13... 

29.566 

548 

536 

558 

584 

600 

622 

634 

14... 

29.486 

444 

410 

372 

336 

342 

348 

336 

15... 

29.596 

590 

590 

594 

596 

598 

602 

606 

16... 

29.760 

756 

758 

768 

792 

812 

826 

850 

17... 

29.968 

946 

932 

924 

924 

924 

922 

920 

18... 

29.734 

718 

716 

708 

704 

712 

722 

722 

19... 

29.614 

610 

612 

614 

624 

624 

646 

652 

20... 

29.838 

814 

800 

786 

784 

792 

790 

792 

21... 

29.840 

840 

850 

888 

906 

946 

970 

002 

22... 

30.146 

120 

078 

056 

028 

002 

964 

920 

23... 

29.386 

388 

404 

422 

450 

478 

492 

510 

24... 

29.706 

704 

714 

728 

760 

774 

794 

826 

25... 

29.844 

804 

786 

766 

744 

724 

696 

680 

26... 

29.428 

432 

444 

454 

466 

490 

508 

514 

27... 

29.530 

522 

530 

554 

580 

606 

640 

669 

28... 

29.964 

932 

924 

916 

912 

910 

910 

906 

29... 

29.776 

786 

794 

810 

842 

884 

920 

928 

30... 

30.156 

126 

108 

116 

126 

130 

134 

126 

DAT 

E.                                                      KEMAEKS 

5. 

^OY. 

1.  Clear;  wind  S. 

u 

2.  Changeable ;  wind  S. 

u 

3.  Changeable ;  rain  ;  thunder 
fall  of  water  Qi". 80. 

and  lig] 

litning ; 

gale  fro 

mW.; 

4( 

4.  Changeable ;  sprinkle  of  ra 

in;  win 

dW. 

U 

5.  Clear ;  wind  N.  E. 

f 

u 

6.  Clear ;  wind  W. 

u 

7.  Changeable ;  wind  S. 

u 

8.  Cloudy ;    wind  S. 

u 

9.  Rain ;  changeable ;  fall  of  \ 

vater  0^^ 

'.46  ;  wi 

nd  W. 

u 

10.  Clear;  wind  W. 

23 
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TYrO-BAKOGRAPH. 

November, 

1870. 

Date. 

8A. 

9A. 

lOA. 

l\h. 

m. 

m. 

14A. 

IM. 

1... 

776 

781 

788 

785 

788 

789 

789 

794 

2... 

613 

600 

582 

562 

542 

534 

524 

604 

3... 

544 

578 

602 

626 

660 

680 

694 

720 

4... 

788 

764 

766 

764 

756 

750 

744 

738 

6... 

989 

008 

044 

070 

.   094 

118 

150 

160 

6... 

114 

106 

084 

068 

050 

050 

030 

014 

7... 

072 

090 

084 

080 

084 

080 

082 

072 

8... 

70G 

690 

676 

664 

652 

638 

612 

614 

9... 

558 

594 

606 

616 

618 

618 

646 

652 

10... 

034 

022 

030 

008 

010 

008 

010 

004 

11... 

768 

754 

746 

736 

728 

728 

722 

686 

12... 

554 

551 

548 

544 

536 

536 

548 

550 

13... 

620 

616 

610 

606 

612 

610 

604 

606 

14... 

352 

362 

386 

414 

442 

470 

490 

488 

15... 

608 

614 

608 

610 

616 

628 

636 

642 

16... 

874 

886 

896 

910 

914 

928 

936 

948 

17... 

916 

908 

914 

914 

908 

886 

878 

860 

18... 

732 

736 

748 

740 

734 

724 

712 

698 

19... 

672 

688 

706 

718 

736 

770 

792 

806 

20... 

790 

798 

792 

796 

810 

814 

828 

816 

31... 

030 

048 

072 

084 

096 

126 

130 

148 

22... 

844 

764 

690 

652 

536 

498 

460 

440 

23... 

522 

548 

558 

570 

576 

606 

616 

650 

24... 

848 

856 

870 

880 

912 

916 

916 

922 

25... 

650 

632 

574 

554 

524 

494 

486 

454 

26... 

522 

534 

528 

518 

518 

508 

518 

522 

27... 

698 

728 

758 

774 

806 

830 

854 

890 

28... 

910 

904 

896 

886 

882 

866 

850 

850 

29... 

956 

986 

000 

008 

008 

000 

038 

048 

30... 

122 

110 

086 

076 

062 

046 

036 

024 

DA7 

'E.                                                     KEMARK 

3. 

Nov 

.  11.  Changeable;  wind  N.  E. 

1 2.  Changeable ;  wind  W. 

13.  Rain;  fall  of  water  0^".21 

;  wind  k 

5. 

14.  Rain;  changeable;  fall  of 

water  ( 

)^M5;  A\ 

dnd  W. 

15.  Clear;  frost;  wind  E. 

16.  Clear;  wind  W. 

" 

17.  Clear;  changeable;  wind 

S. 

18.  Snow;  rain;  fall  of  water 

•0^M4; 

wind  ^\ 

T. 

19.  Changeable;  wind  S. 

20.  Cloudy ;  wind  S. 

METJiOKOLOGIVAL    OBSERVATIONS. 
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TYPO-BAROGRAPH. 

NovF,ivrRER,  1870. 

Date. 

16/i. 

17;^. 

l%h. 

nh. 

20A. 

2U. 

22h. 

23A. 

1... 

794 

794 

794 

797 

808 

809 

802 

785 

2 

484 

464 

440 

424 

410 

406 

382 

384 

3;;; 

740 

768 

786 

812 

818 

844 

840 

838 

4... 

738 

750 

758 

766 

784 

802 

814 

826 

5... 

166 

202 

216 

234 

250 

244 

246 

234 

6... 

004 

012 

013 

020 

026 

028 

034 

028 

7... 

052 

050 

050 

048 

018 

012 

004 

964 

8... 

602 

600 

574 

596 

582 

564 

558 

528 

9... 

654 

700 

766 

830 

884 

920 

950 

960 

10... 

000 

000 

996 

992 

990 

974 

950 

926 

11... 

680 

680 

672 

668 

670 

660 

642 

616 

12... 

554 

556 

558 

568 

576 

592 

574 

572 

13... 

608 

598 

596 

592 

584 

566 

556 

526 

U... 

508 

516 

534 

556 

568 

588 

596 

594 

15... 

646 

656 

692 

704 

724 

748 

764 

752 

16... 

952 

952 

970 

988 

004 

008 

010 

996 

17... 

844 

840 

844 

838 

828 

804 

800 

770 

18... 

686 

678 

672 

674 

678 

674 

668 

648 

19... 

826 

842 

854 

864 

868 

874 

878 

852 

20... 

806 

820 

824 

826 

834 

846 

860 

842 

21... 

136 

154 

176 

202 

208 

212 

190 

172 

22... 

386 

376 

370 

370 

372 

368 

362 

388 

23... 

650 

678 

690 

716 

722 

724 

718 

718 

24. . . 

926 

922 

930 

924 

912 

904 

894 

876 

25... 

452 

432 

384 

392 

396 

410 

430 

432 

26... 

518 

516 

536 

530 

550 

548 

550 

554 

27... 

896 

912 

930 

950 

970 

992 

012 

988 

28... 

836 

832 

822 

808 

810 

806 

796 

794 

29... 

058 

080 

096 

124 

136 

158 

170 

172 

30... 

006 

980 

966 

958 

956 

938 

914 

878 

Dai 

E.                                                    EEMAEKS. 

Nov 

.  21.  Rain;  changeable;  fall  of  water 

O^MG;  1 

ivind  N. 

22.  Rain ;   cloudy ;  fall  of  water  0^"".^ 

B;  wind 

S. 

23.  Sprinkle  of  rain ;  wind  W. 

24.  Cloudy ;  wind  S. 

25.  Clear;  cloudy;  rain;  snow;  fall  of 

water  0 

^^21 ;  w 

indW. 

26.  Rain;  cloudy;  fall  of  water  0^^20 

;  wind 

s. 

27.  Clear;  wind  S.  W. 

28.  Clear;  cloudy;  wind  E. 

29.  Rain;  changeable;  fall  of  water  ( 

)*M0;  i< 

dnd  W. 

30.  Clear ;  wind  S. 
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TYPO-BAROGKAPH. 

DfiCENTBER, 

1870. 

Date. 

m. 

i/t. 

2A. 

3A. 

Ah. 

W. 

6A. 

lh. 

1... 

29.825 

794 

757 

728 

705 

690 

671 

644 

2... 

29.432 

402 

'  398 

398 

408 

412 

410 

426 

3... 

29.733 

708 

712 

708 

716 

722 

732 

742 

4... 

29.530 

490 

472 

490 

502 

516 

546 

660 

5... 

29.674 

640 

606 

574 

558 

538 

514 

490 

6... 

29.316 

318 

352 

362 

396 

432 

446 

478 

7... 

29.736 

706 

672 

656 

640 

630 

600 

580 

8... 

29.422 

422 

432 

452 

470 

492 

516 

544 

9... 

29.888 

898 

896 

910 

928 

948 

960 

982 

10... 

30.026 

024 

012 

028 

038 

042 

050 

066 

11... 

30.258 

230 

218 

210 

210 

192 

188 

188 

13... 

29.912 

872 

838 

824 

810 

804 

804 

818 

13... 

29.730 

708 

698 

692 

690 

686 

676 

674 

14... 

29.488 

480 

478 

476 

476 

474 

482 

494 

15... 

29.632 

634 

638 

666 

676 

680 

684 

716 

16... 

29.838 

828 

848 

860 

872 

892 

908 

916 

17... 

29.784 

742 

712 

686 

670 

652 

632 

614 

18... 

29.620 

034 

638 

656 

666 

704 

738 

764 

19... 

29.896 

874 

862 

848 

834 

810 

782 

764 

20... 

29.304 

314 

344 

356 

372 

372 

374 

374 

21... 

29.620 

651 

672 

693 

714 

749 

774 

817 

22... 

29.982 

981 

980 

979 

978 

969 

984 

971 

23... 

29.755 

735 

715 

701 

691 

677 

681 

691 

24... 

29.791 

795 

797 

807 

823 

847 

869 

891 

25... 

30.261 

251 

251 

259 

253 

243 

235 

229 

20... 

29.883 

865 

869 

881 

895 

908 

921 

935 

27... 

29.951 

917 

869 

851 

841 

817 

807 

799 

28... 

29.617 

587 

575 

561 

571 

561 

563 

573 

29... 

29.585 

571 

579 

597 

621 

647 

667 

699 

30... 

29.811 

773 

721 

677 

643 

595 

597 

599 

31... 

29.439 

439 

443 

461 

497 

519 

543 

551 

Date.  REMARKS. 

Dec.    1.  Hazy ;  wind  S. 

"  2.  Changeable ;  sprinkle  of  rain ;  wind  W. 

"  3.  Clear ;  wind  S. 

"  4.  Cloudy  ;  wind  N. 

"  5.  Changeable;  rahi;  fall  of  water  0^".20;  wind  S. 

"  6.  Rain;  cloudy;  fall  of  water  0^M3  ;  wind  W. 

"  7.  Cloudy;  rain;  fall  of  water  0^".23;  wind  S.  W. 

''  8.  Rain  ;  cloudy ;  fall  of  water  Oi°.07  ;  wind  N.  W. 

"  9.  Cloudy  ;  wind  W. 

"  10.  Clear  to  12A.;  cloudy;  wind  N.  W. 

"  11.  Cloudy;  wind  S.  E. 
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TYPO-BAEOGRAPH. 

December, 

1870. 

Date. 

Sh. 

9A. 

lO/i. 

Wi. 

127i. 

Wi. 

lih. 

15/«. 

1... 

627 

600 

579 

576 

555 

540 

518 

502 

2... 

428 

426 

422 

434 

438 

468 

512 

518 

3... 

720 

720 

714 

708 

712 

712 

712 

700 

4... 

582 

598 

620 

630 

642 

646 

664 

670 

5... 

460 

432 

418 

386 

340 

338 

316 

308 

6... 

529 

552 

588 

614 

638 

674 

682 

696 

7... 

574 

544 

512 

502 

472 

448 

434 

430 

8... 

570 

592 

604 

626 

652 

668 

694 

710 

9... 

988 

998 

998 

018 

018 

018 

028 

030 

10... 

076 

076 

094 

110 

130 

148 

176 

188 

11... 

180 

158 

186 

156 

118 

108 

098 

068 

12... 

836 

832 

812 

804 

788 

770 

776 

780 

13... 

ms 

650 

648 

632 

616 

590 

582 

568 

14... 

496 

492 

484 

488 

500 

510 

514 

520 

15... 

736 

746 

750 

752 

750 

740 

782 

778 

10... 

928 

928 

920 

916 

906 

910 

914 

916 

17... 

592 

576 

558 

538 

520 

506 

504 

504 

18... 

780 

792 

800 

820 

834 

854 

882 

896 

19... 

752 

710 

656 

626 

530 

492 

456 

418 

20... 

378 

386 

384 

398 

396 

392 

398 

408 

21... 

842 

867 

878 

885 

906 

917 

932 

941 

22... 

956 

953 

958 

951 

940 

947 

914 

905 

23... 

693 

695 

701 

707 

705 

709 

721 

733 

24... 

901 

919 

941 

979 

005 

027 

071 

103 

25... 

227 

211 

187 

171 

133 

109 

095 

037 

26... 

949 

963 

977 

991 

005 

003 

Oil 

021 

27... 

781 

763 

749 

733 

721 

711 

711 

689 

28... 

601 

601 

603 

587 

585 

569 

565 

565 

29... 

729 

751 

767 

777 

781 

791 

819 

835 

30... 

593 

567 

537 

525 

507 

501 

507 

499 

31... 

571 

583 

601 

617 

023 

641 

683 

717 

Dai 

E. 

REMARKS 

5. 

Dec. 

12.  Rain;  fall  of  watc 

'1-  0"\58 

;  wind  " 

N'.W. 

13.  Cloudy;  wind  W. 

14.  Cloudy;  wind  W. 

15.  Cloudy;  wind  W. 

16.  Cloudy;  wind  N. 

W. 

1 7.  Cloudy  ;  wind  N. 

w. 

18.  Clear;  wind  N.  E 

19.  Cloudy;  snow;  ra 

tin;   fall 

of  wat( 

31-  0'".34 

;  wind  ' 

>. 

20.  Cloudy ;  wind  S.  ^ 

/Y. 

21.  Clear;  wind  S.  W 

i 
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TYPO-BAEOGRAPH. 

1 

December, 

1870. 

Date. 

16A. 

Ylh. 

im. 

19A. 

ao;^. 

21A. 

22A. 

S8A. 

1... 

492 

470 

464 

470 

470 

468 

472 

454 

2... 

564 

592 

620 

654 

670 

706 

738 

748 

3... 

676 

658 

656 

660 

657 

626 

588 

560 

4... 

682 

700 

700 

722 

720 

748 

736 

702 

5... 

288 

282 

280 

294 

294 

296 

312 

318 

6... 

716 

722 

750 

780 

778 

792 

794 

762 

7... 

424 

424: 

422 

422 

424 

426 

432 

430 

8... 

724 

744 

760 

790 

832 

856 

880 

874 

9... 

026 

030 

040 

042 

046 

050 

068 

044 

10... 

190 

192 

198 

218 

236 

262 

282 

270 

11... 

088 

080 

032 

988 

944 

974 

994 

954 

12... 

778 

764 

760 

764 

760 

760 

758 

738 

13... 

548 

542 

534 

522 

520 

520 

518 

504 

14... 

526 

536 

582 

598 

620 

644 

658 

656 

15.. 

780 

784 

804 

832 

846 

868 

874 

858 

16... 

906 

892 

898 

896 

886 

880 

876 

840 

17... 

512 

518 

538 

548 

570 

590 

612 

626 

18... 

890 

888 

912 

902 

946 

974 

952 

922 

19... 

352 

310 

304 

280 

280 

296 

298 

304 

20... 

420 

434 

472 

492 

524 

560 

594 

604 

21... 

938 

939 

948 

969 

000 

005 

018 

003 

22... 

856 

839 

836 

833 

830 

827 

823 

799 

23... 

729 

735 

747 

761 

783 

799 

803 

799 

24  .. 

119 

153 

183 

201 

223 

249 

267 

265 

25... 

019 

995 

981 

981 

977 

985 

947 

915 

26... 

009 

007 

009 

035 

047 

047 

025 

993 

27... 

679 

663 

661 

667 

667 

659 

653 

645 

28... 

558 

551 

545 

563 

581 

605 

619 

617 

29... 

849 

857 

875 

883 

895 

909 

891 

855 

30... 

491 

477 

465 

473 

473 

487 

489 

461 

31... 

739 

773 

787 

813 

821 

843 

845 

825 

Dai 

PE.                                                      REMARK 

s. 

Dec. 

22.  Changeable;  hazy;  wind 

23.  Cloudy;  hazy;  clear;  wii 

24.  Changeable ;  wind  W. 

25.  Cloudy ;  wind  S. 

26.  Clear;  wind  S. 

27.  Changeable ;  wind  S. 

28.  Changeable ;  wind  N.  W. 

29.  Changeable ;  wind  N.  E. 

id  W. 

« 

30.  Cloudy;  snow;  fall  of  w£ 

Iter  O'M 

0;  win( 

iS. 

(( 

31.  Cloudy;  wind  W. 
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TYPO-BAROGRAPH 

Mean  IIoitrly  Results. 
1866. 


Hour. 

January. 

February. 

March. 

April. 

May. 

June. 

in. 

in. 

in. 

in. 

in. 

in. 

0 

29.970 

29.909 

29.815 

29.809 

29.600 

29.733 

1 

.951 

.978 

.796 

.796 

.591 

.72.5 

2 

.943 

.963 

.781 

.786 

.584 

.716 

;3 

m.937 
.941 

m.958 
.959 

m.758 

.772 

.775 
m.766 

.575 
m.573 

.710 
.707 

4 

5 

.950 

.964 

.783 

.769 

.579 

.708 

6 

.956 

.968 

.791 

.779 

.586 

m.686 

7 

.966 

.979 

.800 

.782 

.597 

.711 

8 

.971 

.982 

.812 

.801 

.608 

.717 

9 

M..973 

.988 

M,.813 

.809 

.619 

.731 

10 

.971 

.993 

.811 

.817 

M,.620 

.735 

11 

.970 

.993 

.810 

.821 

.617 

.738 

12 

.964 

.994 

.808 

M,.821 

.613 

M„.740 

13 

.958 

.994 

.809 

.820 

.606 

.737 

14 

.961 

.997 

.808 

.815 

.602 

m..734 

15 

.962 

.997 

m..803 

m,.814 

m„.600 

.734 

16 

ra„.957 

30.000 

.804 

.816 

.601 

.739 

17 

.957 

.012 

.809 

.823 

.608 

.746 

18 

.961 

.022 

.813 

.834 

617 

.755 

19 

.968 
.972 

.030 
.044 

.824 
M.832 

M.843 
.843 

.625 
M.627 

.763 
.767 

20 

21 

.979 

.048 

.830 

.840 

.625 

.772 

22 

M.983 

M.051 

.829 

.836 

.622 

M.772 

23 

.971 

.045 

.829 

.825 

.618 

.768 

m  =the  minimum  of  the  afternoon. 
Mo=the  maximum  of  the  night. 
mo=the  minimum  of  the  morning. 
M  =the  maximum  of  the  morning. 

Diurnal  Maxima  and  Minima. 


Month. 


January- 
February 
March  . . 

April 

May   

June 


Min. 


Max, 


9  p.  M. 
9  P.   M. 

10  " 
10  " 
12      *' 


Min,. 


4  A.  M. 

3  A.   M. 

3  " 

3  " 


Max. 


10  A. 
10 

8 

7 

8 

10 
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TYPO-BAROGEAPH. 

Mean  Hourly  Results. 

1866. 

Hour. 

July. 

August. 

September. 

October. 

November. 

December. 

Year. 

- 

in. 

m. 

in. 

in. 

in. 

in. 

in. 

0... 

.    29.781 

29.723 

29.842 

29.913 

29.848 

29.829 

29.822 

1... 

.769 

.714 

.828 

.904 

.838 

.813 

.808 

2... 

.760 

.706 

.818 

.885 

.831 

.805 

.798 

3... 

.753 

.699 

.815 

.879 

m.825 

m.802 

.791 

4... 

.748 

.694 

111.810 

111.  877 

.829 

.809 

m.791 

5... 

.    m.743 

m.692 

.815 

.881 

.835 

.811 

.794 

6... 

.745 

.698 

.820 

.888 

.843 

.815 

.797 

7... 

.748 

.707 

.827 

.896 

.849 

.821 

.807 

8... 

.752 

.717 

.834 

.905 

M,.853 

.820 

.814 

9... 

.761 

.724 

.843 

.911 

.852 

.822 

.820 

10... 

.765 

.726 

.850 

M„.913 

.852 

.825 

.823 

11... 

.768 

.728 

.851 

.912 

.848 

M„.825 

M,.823 

12... 

M,.768 

M..729 

M,.853 

.913 

.844 

.817 

.822 

13... 

.767 

.725 

.851 

.911 

.839 

m,.816 

.819 

14... 

m,.765 

.720 

m,.850 

.909 

.839 

.822 

.818 

15... 

.765 

m,.717 

.852 

m,.906 

.833 

.826 

m,.817 

16... 

.770 

.717 

.856 

.908 

m,.832 

.824 

.819 

17... 

.779 

.724 

.861 

.912 

.836 

.826 

.824 

18... 

.785 

.732 

.871 

.920 

.840 

.836 

.832 

19... 

.793 

.737 

.880 

.929 

.850 

.844 

.840 

20... 

.    M.794 

.739 

.882 

.938 

.859 

.855 

.846 

21... 

.793 

.739 

M.890 

M.940 

.860 

.867 

.848 

22. . . 

.791 

M.740 

.888 

.939 

M.863 

M.872 

M.849 

23! !! 

.783 

.733 

.878 

.932 

.854 

.862 

.841 

Diurnal  Maxima  and  Minima. 

Month. 

Min. 

Maxo. 

Miuo. 

Max. 

July 

5    P.    M. 

12    P.     M 

2-3  a.  m. 

8   A.  m. 
10      " 

AnjTU 

St, 

5     ' 

12      ' 

3 

u 

XiVlJ-,lA-,. 

Septei'nnfir 

4     ' 

12      ' 

2 

u 

9      " 

Octol 

)er 

4     ' 
3     ' 

3  ' 

4  ' 
3     ' 

10  ' 
8      ' 

11  ' 
10-11  ' 

10      ' 

3 
4 
1 
3 
3 

9      " 
10      " 
10      " 
10      " 

8      " 

Nove 

mber  .... 

Decei 

nber 

Meun 

for  all. . . 

Sprin 
Sunii] 

Sf 

0 

[ler 

6     ' 
4     ' 
3     ' 

12      ' 

10      ' 

10-11  ' 

3 
3 
3 

<( 

9      " 
10      " 
10      " 

Autui 

nn 

Wint 

3r 

1                                                                                                                                         1 
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Mean  Hourly  Results. 

1867. 


Hour. 


0 

1 

2 

8 

4 

5 

6 

7 

8 

9, 

10 

11 

12 

13, 

14, 

15, 

16, 

17, 

18. 

19. 

20. 

21. 

22. 

23. 


January. 


M 


in. 

29.704 
.690 

m.686 
.087 
.690 
.694 
.703 
.708 
.712 
.710 
.705 
.702 


.690 
.690 
.690 
.687 

m,.686 
.689 
.697 
.707 
.711 

M.714 
.708 


February. 


29.907 

.886 
.874 
m.870 
.871 
.872 
.873 
.885 
.889 

M,.890 
.883 
.875 
.870 

in,. 867 
.871 
.870 
.875 
.886 
.894 
.905 
.915 

M.922 
.919 
.917 


March. 


M 


m 


in. 
29.868 

.857 
.849 
.844 

m.842 
.845 
.849 
.854 
.861 
.862 
.864 
.862 
.856 
.860 
.852 
.848 
".851 
.853 
.857 
.863 
.870 

M.872 
.870 


AprU. 


May. 


in. 

29.717 
.710 
.697 
.684 

m.677 
.680 
.685 
.696 
.708 
.719 
.721 
.725 
.724 
.720 
.715 
.713 
".713 
.715 
.723 

M.729 
.727 
.727 
.721 
.712 


M 


m 


in. 

29.680 

.672 

.668 

.656 

m.654 

.655 

.658 

.668 

.679 

.690 

.692 

M„.694 


.685 
m„.683 
.683 
.690 
.701 
M.701 
.701 
.697 
.687 
.685 


June. 


in. 
29.832 

.818 
.807 
.798 
.792 
m.790 
.794 
.800 
.807 
.817 
.821 
M„.822 
.822 
.821 
.820 
.819 
.821 
.828 
.834 
.841 
M.845 
.842 
.837 
.831 


Diurnal  Maxima  and  Minima. 


Month. 


January  . 
February 
March.. . 

April 

May 

June 


Min. 


Maxn 


8 
9 
10 
11 
11 
11 


Mm„ 


Max. 


10  A.  M. 
9       " 
9      " 

7      " 

7  " 

8  " 
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1 

Mean  Hourly  Results. 

1 

1867. 

HOUK. 

July. 

August. 

September. 

October. 

November. 

December. 

Year. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

0.... 

29.788 

29.808 

29.924 

29.901 

29.848 

29.877 

29.821 

1.... 

.779 

.800 

.906 

.875 

.824 

.856 

.806 

2.... 

.770 

.789 

.892 

.862 

m.818 

.844 

.797 

3.... 

.761 

.779 

.877 

.852 

.819 

.841 

.789 

4.... 

.754 

.772 

.809 

m.847 

.821 

m.841 

m.786 

5,... 

m.750 

.767 

m.867 

.851 

.822 

.842 

.786 

6.... 

.750 

m.766 

.869 

.857 

.829 

.845 

.790 

7.... 

.756 

.773 

.880 

.865 

.832 

.851 

.797 

8.... 

.764 

.782 

.892 

.873 

.833 

M..852 

.804 

9.... 

.775 

.795 

.900 

.878 

.837 

.851 

.810 

10.... 

.778 

.799 

.906 

.882 

.837 

.848 

.811 

11.... 

.779 

.799 

.906 

.887 

M..839 

.847 

M,.811 

12.... 

M,.783 

M„.800 

.908 

.886 

.834 

.848 

.810 

13.... 

.781 

.800 

M,.911 

M,.891 

.834 

m,.842 

.809 

14.... 

.779 

.796 

.911 

.890 

.833 

.848 

.807 

15.... 

m,.779 

m  .795 

111,.  910 

m„.890 

m..831 

.851 

m,.807 

16.... 

.784 

.795 

.915 

.893 

.831 

.849 

.808 

17.... 

.792 

.801 

.923 

.898 

.834 

.848 

.818 

18.... 

.801 

.807 

.932 

.906 

.886 

.851 

.819 

19 

.808 

.813 

.940 

.915 

.846 

.852 

.826 

20.... 

M.809 

.814 

.946 

.925 

.853 

.856 

.831 

21.... 

.809 

.816 

M.948 

M.926 

.857 

.859 

M.882 

22.... 

.803 

M.818 

.944 

.919 

M.858 

M.862 

.829 

28.... 

.795 

.807 

.935 

.910 

.848 

.851 

.822 

DiUKNAL  Maxima  and  Minima. 

Month. 

Min. 

Maxo. 

Min<,. 

Max. 

July 

5    P.   M. 

12    P.   M. 

3    A.   M. 

8    A.   M. 

August 

6      " 

12       " 

3 

u 

10      " 

Septernl)f!r 

5      " 

1    A.  M. 

8 

a 

9      " 

Octob 

ei' 

4      " 

2      " 

1        " 
11    P.   M. 

3 
8 

9      " 
10      " 

Nover 

nber 

Decen 

iber  .... 

4      " 
4      " 
4      " 

8      " 
11      " 
11      " 

1 
8 
8 

10      " 
9      " 

8      " 

Mean 

for  all  . . 

Spring 
Sumn 

5 

er 

6      " 

4      " 
3      " 

12      " 
12      " 

8      " 

3 
3 
3 

9      " 

9      " 

10      " 

Autui 

an 

Winte 

r 

' 
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Mean  Hourly  Results. 

1868. 


Diurnal  Maxima  and  Minima. 


Hour. 

January. 

February. 

March. 

April. 

May. 

June. 

in. 

in. 

in. 

in. 

in. 

in. 

0 

29.830 

29.985 

29.864 

39.829 

29.710 

29.H70 

1 

.800 

.904 

.851 

.819 

.701 

.800 

2 

.795 

.953 

.838 

.803 

.692 

.849 

3 

m.794 

m.949 

.833 

.788 

.685 

.837 

4 

.801 

.950 

m.832 

.780 

m.684 

.829 

5 

.801 

.952 

.836 

m.774 

.684 

.821 

6 

.809 

.960 

.842 

.781 

.686 

m.819 

7 

.823 

.967 

.851 

.790 

.693 

.828 

8 

.829 

.969 

.855 

.808 

.701 

.837 

9 

.832 

M„.970 

.859 

.814 

.714 

.848 

10 

.833 

.968 

M,.860 

M„.815 

M,.717 

.S50 

11 

835 

.966 

.859 

.814 

.716 

.8.-)G 

12 

M„.835 

.902 

.857 

.813 

.716 

M„.857 

13 

m„.831 

.957 

.855 

.811 

.712 

.855 

14 

.837 

.957 

.850 

ni„.809 

.709 

m„.854 

15 

.841 

.955 

m,.846 

.813 

m..706 

.855 

16 

.844 

m„.955 

.848 

.812 

.708 

.861 

17 

.843 

.958 

.853 

.819 

.713 

.870 

18 

.844 

.958 

.860 

.833 

.720 

.  879 

19 

.853 

.902 

.868 

.848 

.723 

.880 

20 

.862 

.970 

.873 

.857 

M.729 

M.890 

21 

.809 

.973 

M.875 

M.859 

.725 

.889 

22 

M.878 

M.975 

.870 

.858 

.722 

.884 

23 

.878 

.970 

.862 

.852 

.717 

.878 

Month. 


Min. 

Maxo. 

3    P.  M. 

12    P.    M. 

3      " 

9      " 

4      " 

10      " 

5      " 

10      " 

4      " 

10      " 

6      " 

12      " 

MiDr 


Max. 


January 
February 
March . . 
April . . . 
May  ... 
June  . . . 


1  A.   M. 

4  " 

3  " 

2  " 

3  " 
2  " 


10 

10 

9 

9 

8 
8 


A.  M. 


Meteorological  Obseb  vations. 


193 


TYPO-BAEO  GRAPH. 

Mkan  Hourly  Results. 

1868. 

HOTTB. 

July. 

August. 

September. 

Octol)er. 

November. 

December. 

Year. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

0.... 

29.797 

29.837 

29.878 

29.982 

29.790 

29.832 

29.850 

1.... 

.786 

.828 

.867 

.972 

.780 

.822 

.838 

2.... 

.772 

.814 

.856 

.958 

.773 

.814 

.827 

3.... 

.761 

.799 

.848 

.953 

m.771 

m.812 

.820 

4.... 

.750 

.789 

m.844 

m.951 

.775 

.813 

.817 

5.... 

m.749 

.786 

.845 

.953 

.780 

.812 

m.816 

6.... 

.752 

m.786 

.847 

.960 

.788 

.817 

.820 

7.... 

.760 

,787 

.858 

.965 

.792 

.825 

.828 

8.... 

.767 

.801 

.871 

.968 

.799 

.830 

.836 

9.... 

.777 

.813 

.881 

Mo.  969 

.805 

.833 

.843 

10.... 

.780 

.815 

.884 

.967 

Mo.  807 

Mo.  833 

.844 

11.... 

.782 

.816 

.886 

.964 

.805 

.830 

Mo.  844 

12.... 

Mo.  785 

.818 

.887 

.961 

.805 

.823 

.843 

13.... 

.782 

.819 

Mo.  888 

.960 

.803 

.823 

.841 

14.... 

.782 

.819 

.886 

.956 

.803 

.829 

.841 

15.... 

mo.  781 

.819 

mo.  886 

mo.  955 

.800 

.833 

mo.841 

16.... 

.785 

.822 

.889 

.958 

mo.795 

.828 

.842 

17.... 

.793 

.831 

.895 

.963 

.798 

mo.  826 

.847 

18.... 

.801 

.843 

.904 

.968 

.801 

.831 

.853 

19.... 

.807 

.852 

.913 

.976 

.805 

.839 

.861 

20.... 

M.810 

.859 

.913 

.982 

.813 

.843 

.867 

21.... 

.808 

M.862 

M.917 

M.984 

M.813 

.853 

M.868 

22.... 

.804 

.862 

.914 

.981 

.811 

M.863 

.868 

23. . . . 

.795 

.856 

.905 

.975 

.806 

.860 

.863 

DiUKNAL  Maxima  and  Minima. 

Month. 

Min. 

Max.. 

Min„. 

Max. 

July 

5   p.  M. 

12    P.   M. 

3    A.   M. 

8   A.  M. 

Auo:us 

t 

6      " 

4      " 

9      " 

9      " 

Septer 
Octob 

nber .... 

1    A.  M. 

3      " 

er 

4  " 
3      " 
3      " 

5  " 

9    P.   M. 
10        " 

10  " 

11  " 

3  " 

4  " 

5  " 
3      " 

9      " 

9      " 

10      " 

9      " 

Novel 

Qher  .... 

Decen 

iber  .... 

Mean 

for  all  . . 

SDrinff 

4      " 

10      " 

3      " 

9      « 

Summer 

6      " 

12      " 

3      " 

8      " 

]  Autun 

an 

4      " 
3      " 

11      " 
10      " 

3      " 
3      " 

9      " 
10      " 

Winte 

r   

1 

25 
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Mean  Hourly  Results. 

1869. 


HOUB. 


January. 


February. 


March. 


April, 


May. 


June. 


0. 
1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 


in. 

29.777 
.763 
.750 

m.747 
.749 
.753 
.758 
.765 
.772 
.776 
.779 
.780 
781 
.778 
.782 
.782 
.771 
mo.  767 
.773 
.781 
.789 
.800 

M.802 
.799 


M 


in. 

29.685 
.669 
.662 
m.660 
.665 
.673 
.694 
.710 
.718 
.724 
.733 
.735 
.740 
.742 

Mo.  742 
.735 

mo.731 
.735 
.736 
.737 
.745 

M.745 
.742 
.741 


in. 

29.856 
.841 
.828 
.821 
m.812 
.814 
.817 
.827 
.831 
.833 
.831 
.832 
.832 

Mo.  833 
.831 

mo.  827 
.828 
.833 
.838 
.846 
.852 

M.856 
.855 
.848 


in. 

29.689 
.680 
.672 
.665 
m.663 
.668 
.673 
.684 
.698 
.707 
.707 
.708 

Mo.  708 
.701 

mo.  695 
.697 
.697 
.700 
.711 

M.714 
.711 
.713 
.710 
.698 


in. 
29.620 
.607 
.599 
.594 
.593 
m.588 
.592 
.599 
.609 
.620 
.623 
.624 

Mo.  624 
.622 
.618 

mo.  616 
.620 
.628 
.637 
.644 

M.646 
•643 
.637 
.632 


in. 
29.773 
.760 

.748 
.740 
.734 
m.732 
.735 
.742 
.753 
.709 
.776 

M-O.780 
.780 
.779 
.776 

mo.  774 
.778 
.786 
.793 
.800 

M.801 
.798 
,793 
.786 


Diurnal  Maxima  and  Minima. 


Month. 


January  . 
February 
March  . . . 

April 

May   

June 


Miu. 


P.   M. 


Max, 


12    P.  M. 

2   A    M. 

1        " 
12  p.  M. 

12      " 
11      " 


Mill, 


A.   M. 


Max. 


10  A.  M. 

9  " 

9  " 

7  " 

8  " 
8  " 
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Mean  Hourly  Results 

1869. 

HotTB. 

July. 

August. 

September. 

October. 

November. 

December. 

Year. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

0.... 

29.777 

29.841 

29.981 

29.765 

29.785 

29.954 

29.792 

1.... 

.765 

.830 

.968 

.748 

.742 

.940 

.776 

2.... 

.760 

.819 

.950 

.736 

m.737 

.930 

.766 

3.... 

.755 

.809 

.941 

.732 

.738 

m.929 

.761 

4.... 

.748 

.801 

.936 

m.730 

.745 

.932 

m.759 

5.... 

in.  746 

m.799 

m.935 

.732 

.751 

.934 

.760 

6.... 

.749 

.800 

.937 

.738 

.759 

.937 

.766 

7.... 

.757 

.807 

.946 

.745 

.764 

.943 

.774 

8.... 

.765 

.817 

.954 

.754 

Mo.  767 

.944 

.781 

9.... 

.779 

.828 

.960 

.759 

.766 

.945 

.788 

10. . . . 

.787 

.826 

.964 

Mo.  760 

.765 

.948 

.791 

11.... 

.790 

.827 

.964 

.758 

.760 

.952 

.792 

12.... 

.791 

Mo.  829 

.967 

.758 

.756 

.951 

Mo.  792 

13.... 

Mo.  792 

.829 

.970 

.758 

.750 

.952 

.792 

14. . . . 

.788 

mo.  826 

.970 

.757 

.749 

.964 

.791 

15.... 

mo.  787 

.826 

.971 

mo.  756 

mo.  747 

Mo.  971 

mo.  790 

16.... 

.788 

.827 

.976 

.758 

.748 

.969 

.791 

17.... 

.794 

.836 

.984 

.760 

.747 

mo.  967 

.794 

18.... 

.801 

.846 

.995 

.766 

.751 

.976 

.802 

19.... 

.805 

.855 

30.002 

.775 

.755 

.984 

.808 

20. . . . 

M.809 

.860 

.007 

.781 

.763 

.995 

.813 

21.... 

.806 

M.860 

M.009 

M.784 

.765 

30.003 

M.815 

22.... 

.803 

.855 

.005 

.782 

M.770 

M.007 

.813 

23.... 

.799 

.846 

29.995 

.775 

.763 

29.992 

.806 

Diurnal  Maxima  and  Minima. 

Month. 

Min. 

Max,,- 

Mi 

Ho. 

Max. 

July 

5pm 

1am 

3  2 

^     M 

8    A     M 

August 

5      " 

12  p.  M. 

2 

(( 

9      " 

September 

5      " 

9      " 

Octob 

er 

4      " 

2  " 

3  " 

4  " 

10    p.   M. 

8      " 

3   A.   M. 

12  p.  M. 

3  i 
3 
5 
3 

S..   M. 

a 

a 

9      " 
10      " 
10      " 

9      " 

Novel 

nber  .... 

Decen 

iber  .... 

Mean 

of  all . . . 

Sprinp"    

4      " 

12      " 

3 

u 

8      " 

Sumna 

er 

5      " 
4      " 
3      " 

12      " 
10      » 

2   A.   M. 

3 
3 
5 

8  " 

9  " 
10      " 

All  tun 

[in 

Winte 

r 

• 

]or> 
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I 

Mean  Hourly  Resui/ts. 

1870. 

HOUB. 

Janaary. 

February. 

March. 

April. 

May. 

June. 

in. 

in. 

in. 

in. 

in. 

in. 

0 

29.895 

29.714 

29.753 

29.769 

29.747 

29.769 

1 

.809 

.690 

.738 

.757 

.737 

.755 

2 

.852 

.668 

.722 

.745 

.724 

.741 

3 

.848 

.660 

m.719 

.738 

.713 

.730 

4 

m.844 

m.663 

.721 

m.734 

.707 

.720 

5 

.847 

.666 

.730 

.736 

m.704 

m.713 

6 

.847 

.677 

.741 

.739 

.707 

.715 

7 

.852 

.685 

.750 

.746 

.716 

.720 

8 

Mo.  858 

.688 

.758 

.759 

.727 

.728 

9 

.854 

.695 

.765 

.767 

.743 

.740 

10 

.854 

.699 

.768 

.770 

.750 

.744 

11 

.856 

.702 

.769 

Mo.  770 

.752 

.748 

13 

mo.851 

.705 

.771 

.768 

Mo.  753 

.750 

13 

.855 

.706 

.773 

.767 

.752 

Mo.  751 

14 

.863 

.713 

Mo.  773 

.763 

mo.752 

mo.  750 

15 

.869 

.714 

.770 

.762 

.752 

.752 

16. 

.872 

.717 

mo.767 

mo.  762 

.753 

.755 

17 

.877 

.726 

.774 

.768 

.760 

.763 

18 

.885 

.735 

.780 

.776 

.768 

.772 

19 

.890 

.744 

.789 

.786 

.774 

.779 

20 

.903 

.747 

.794 

.790 

M.779 

M.784 

21 

.915 

M.748 

M.794 

M.790 

.778 

.785 

22 

M.921 

.742 

.789 

.785 

.773 

.780 

23 

.907 

.731 

.782 

.775 

.764 

.773 

DiUBNAL  Maxima  and  Mtnima. 

Month. 

Min. 

Maxo. 

Miiio. 

Max, 

January 

4pm 

8    P    M 

1^ 

/    P    M 

10  A    M 

February  

4      " 

9      " 

March 

3      " 

2  a.  m. 

4 

[   A.   M. 

9      « 

April 

4      " 

11    p.   M 

4 

[        " 

9      " 

May 

5      " 

12      " 

0 

(( 

8      " 

June 

5      " 

1  a.  m. 

2 

" 

8      " 

• 
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TYPO-BAROGRAPH. 

Mkan  Hourly  Results. 

1870. 

HOTTB. 

July. 

August. 

September. 

October. 

November. 

December. 

Year. 

in. 

in. 

in. 

in. 

in. 

in. 

i7l. 

0.... 

29.752 

29.805 

29.944 

29.857 

29.769 

29.733 

29.792 

1.... 

.740 

.792 

.929 

.841 

.754 

.719 

.778 

2.... 

.730 

.782 

.912 

.829 

.745 

.711 

.763 

3.... 

.721 

.772 

.899 

.820 

m.744 

m.711 

.756 

4.... 

.710 

.765 

.892 

m.815 

.748 

.715 

m.753 

5.... 

.702 

m.759 

m.890 

.820             .756 

.717 

.753 

6.... 

m.702 

.760 

.892 

.828 

.764 

.721 

.758 

7.... 

.706 

.765 

.898 

.836 

.770 

.729 

.764 

8.... 

.714 

.774 

.909 

.842 

.773 

.733 

.772 

9.... 

.730 

.782 

.915 

.850 

.775 

.732 

.779 

10.... 

.738 

.788 

.919 

.851 

.775 

.730 

.782 

11.... 

.743 

.791 

.924 

Mo.  854 

.774 

.731 

Mo.  784 

13.... 

Mo.  746 

Mo.  792 

.925 

.847 

.774 

.725 

mo.  784 

13.... 

.746 

mo.  792 

Mo.  925 

.850 

.775 

.724 

.785 

14.... 

.745 

.792 

mo.  922 

.852 

Mo.  778 

Mo.  731 

.786 

15.... 

mo.  743 

.795 

.924 

mo.  852 

.777 

.731 

.787 

16.... 

.746 

.801 

.927 

.855 

mo.  774 

.728 

.788 

17.... 

.754 

.808 

.934 

.861 

.779 

mo.  727 

.794 

18.... 

.761 

.818 

.946 

.867 

.784 

.734 

.802 

19.... 

.768 

.825 

.955 

.876 

.792 

.744 

.810 

20. . . . 

M.772 

M.827 

.960 

.888 

.798 

.752 

.816 

21.... 

.771 

.826 

M.965 

M.891 

M.801 

.765 

M.819 

22.... 

.767 

.825 

.962 

.883 

.799 

M.768 

.816 

23.... 

.765 

.819 

.953 

.876 

.787 

.753 

.807 

DiUBNAL  Maxima  and  Minima. 

Month. 

Min. 

Maxo. 

MiUo. 

Max. 

July 

6   p.  M. 

12    P.    M. 

3    A.    M. 

8    A.    M. 

August 

5      * 

12      " 

1         " 

8      ' 

' 

Septemhp.r 

5      ' 

1    A.    M. 

.2      " 

9      ' 

Octob 

er 

4      * 
3      ' 

3  ' 

4  ' 
4      ' 

i 

11    P.   M. 
2    A.    M. 

2      " 

11  p.   M. 

12  " 

3  " 

4  " 

5  " 
12   p.  M. 

3    A.   M. 

1 

9      ' 
9      ' 
0      ' 
9      ' 
9      ' 

Novel 

nber  .... 

Decen 

iber  .... 

Mean 

of  all  . . . 

Sprini 
Summ 

T 

3      

er 

5      ' 
4      ' 
4      ' 

12      " 
12      " 
11      " 

2  " 

3  " 
3      " 

8  ' 

9  ' 
9      ' 

Autui] 

m 

Winte 

r 

1 

♦ 
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TYPO-BAROGRAPH. 

HouRLT  Results.    Mean  of  Five  Years. 

Hour. 

January. 

February. 

March. 

April. 

May. 

June. 

0  noon. . . 

1 

2 

3     .      ... 

in. 

29.835 
.815 
.806 

m.803 
.805 
.809 
.814 
.822 
.828 
M„.829 
.828 
.829 
.825 
.822 
.826 
.829 
.826 

ni  .826 
.831 
.838 
.847 
.855 

M.859 
.853 

29'!858 
.837 
.826 

m.819 

.821 
.825 
.834 
.845 
.849 
.853 

M„.855 
.854 
.853 

m„.852 
.855 
.854 
.855 
.864 
.869 
.875 
.884 
M.887 
.886 
.881 

in. 

29.831 
.816 
.803 
.795 
m.795 
.800 
.806 
.812 
.821 
.826 
.828 

M,.829 
.827 
.829 
.823 

m,.821 
.822 
.827 
.834 
.842 
.845 
M.847 
.843 
.836 

in. 

29.763 
.753 
.741 
.731 
m.724 
.726 
.731 
.740 
.755 
.763 
.766 

M,.768 
.767 
.764 

m,.759 
.760 
.760 
.765 
.775 
.784 
.784 
M.786 
.782 
.773 

in. 

29.672 
.662 
.654 
.645 
m.642 
.642 
.645 
.654 
.665 
.677 
.680 

M,.681 
.680 
.677 
.674 

m„.671 
.673 
.680 
.689 
.693 
M.697 
.694 
.688 
.683 

in. 
29.795 

.784 
.772 
.763 
.757 
.753 
m.749 
.760 
.768 
.781 
.785 
.789 

M„.790 
.789 
.787 

m,.786 
.791 
.798 
.806 
.813 
M.818 
.817 
.813 
.807 

4 

5 

6  

7 

8 

9  

10 

11 

12mi(lnig't 
13     . 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23     .     ... 

Mean... 

29.828 

29.854 

29.823 

29.759 

29.672 

29.786 

Mean  Monthly  Height  op  the  Barometer  for  1866,  1867,  1868,  1869 

AND   1870. 

MOKTH. 

1866. 

1867. 

1868. 

1869. 

1870. 

Mean  for  5 
years. 

January  . . 
February  . 
March  . . . 
April  .... 

May 

June 

July 

August . . . 
September 
October  . . 
November 
December. 

Year  . . . 

in. 
29.962 
29.998 
29.806 
29.810 
29.605 
29.735 
29.769 
29.720 
29.848 
29.909 
29.844 
29.828 

in. 
29.698 
29.887 
29.858 
29.710 
29.682 
29.819 
29.780 
29.795 
29.909 
29.887 
29.836 
29.850 

in. 
29.834 
29.963 
29.854 
29.817 
29.708 
29.857 
29.782 
29.822 
29.882 
29.966 
29.797 
j       29.830 

in. 
29.774 
29.716 
29.834 
29.695 
29.618 
29.770 
29.781 
29.829 
29.970 
29.757 
29.756 
29.959 

in. 
29.870 
29.706 
29.762 
29.763 
29.745 
29.751 
29.740 
29.794 
29.926 
29.852 
29.760 
29.732 

in. 
29.828 
29.854 
29.823 
29.759 
29.672 
29.786 
20.770 
29.792 
29.907 
29.874 
29.799 
29.840 

29.819 

29.809 

29.842 

29.788 

29.784 

29.809 
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TYPO-BAROGRAPH. 

Hourly  Kesults.    Mean  of  Five  Years. 

HOUB. 

July. 

August. 

September. 

October. 

November. 

December. 

0  noon 

1 

in. 

29.779 
.768 
.759 
.750 
.742 
m.788 
.740 
.745 
.752 
.764 
.769 
.778 

Mo.  775 
.774 
.772 

mo.  771 
.775 
.781 
.790 
.796 

M.799 
.797 
.793 
.787 

in. 
29.803 
.793 

.782 
.771 
.764 

m.761 
.762 
.768 
.778 
.788 
.790 
.793 

Mo.  794 
.798 
.790 

mo.  790 
.792 
.800 
.809 
.816 
.820 

M.820 
.820 
.818 

in. 

29.914 
.895 
.885 
.876 
.870 

m.870 
.873 
.882 
.892 
.900 
.905 
.906 
.908 

M.909 

mo.  908 
.909 
.913 
.920 
.930 
.938 
.942 

M.946 
.943 
.988 

in. 

29.888 
.867 
.854 
.847 

m.844 
.847 
.854 
.861 
.868 
.878 
.874 

M.874 
.873 
.874 
.878 
mo.  872 
.874 
.879 
.885 
.894 
.902 

M.904 
.901 
.894 

in. 
29.808 
.788 
.780 
m.779 
.788 
.789 
.797 
.801 
.805 
.807 

Mo.  807 
.805 
.803 
.800 
.800 
.798 

mo.  794 
.799 
.802 
.810 
.817 
.819 
M.820 
.812 

in. 
29.845 
.830 
.821 
m.819 
.822 
.828 
.827 
.884 
.835 
.887 
.837 

Mo  837 
.831 

mo.  881 
.839 
.842 
.840 
.889 
.845 
.858 
.861 
.869 
M.874 
.863 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12  midniffht  . . . 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Mean  

29.770 

29.792 

29.907 

29.874 

29.801 

29.840 

Diurnal  Amplitude  of  Variation  of  the  Barometer,  or  Difference 

BETWEEN  the   PRINCIPAL   MAXIMUM  AND   MINIMUM. 

Month. 

1866. 

1867. 

1868. 

1869. 

1870. 

Mean. 

January 

in. 
0.046 
.093 
.074 
.077 
.054 
.086 
.051 
.048 
.080 
.063 
.038 
.070 

in. 
0.028 
.052 
.030 
.052 
.047 
.0.55 
.059 
.052 
.081 
.074 
.040 
.021 

in. 
0.084 
.026 
.041 
.085 
.045 
.071 
.061 
.076 
.073 
.033 
.042 
.051 

in. 
0.055 
.085 
.044 
.051 
.058 
.069 
.063 
.061 
.074 
.054 
.033 
.078 

in. 
0.077 
.085 
.075 
.0.56 
.075 
.07' 
.070 
.068 
.075 
.076 
.057 
.006 

in. 
0.058 
.068 
.053 
.064 
.0.56 
.070 
.061 
061 
.077 
.060 
.042 
.057 

February  

March 

April 

M^y 

June  .   . 

July 

August 

September  

October  

November 

December 

Mean 

0.065 

0.050 

0.057 

0.060 

0.071 

0.061 

From  an  examination  of  these  results,  it  appears  that  the  dim-nal  amplitude 
of  variation  is  greater  in  summer  than  in  winter  ;  the  difference  for  the  mean 
of  five  years  amounting  to  0.09  inches. 
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TYPO-BAROGRAPH. 

Diurnal  Variation  of  the  Barometer.     Mean  of  1866, 1867, 1 868,  1869 

AND  1870. 


HOUB. 

Spring. 

Summer. 

Autumn. 

Winter. 

Annual 
mean. 

0  noon 

in. 
+  .004 

—  .008 

—  .019 
—.028 
—.031 
—.029 
—.024 
—.016 
—.004 
+  .004 
+  .007 
+  .008 
+  .007 
+  .005 
+  .001 
—.001 
+  .000 
+  .006 
+  .015 
+  .022 
+  .024 
+  .024 
+  .020 
+  .013 

in. 
+  .010 

—  .001 

—  .012 

—  .021 

—  .028 

—  .032 
—.032 
—.025 
—.017 

—  .005 

—  .001 
+  .002 
+  .004 
+  .003 
+  .000 

—  .000 
+  .003 
+  .010 
+  .019 
+  .026 
+  .030 
+  .029 
+  .026 
+  .020 

in. 
+  .008 
—.011 

—  .021 

—  .027 
—.028 
—.025 

—  .019 

—  .013 

—  .006 

—  .001 
+  .001 
+  .001 
+  .001 
+  .000 

—  .000 

—  .001 
—.000 
+  .005 
+  .012 
+  .020 
+  .026 
+  .029 
+  .027 
+  .019 

in. 
+  .005 

—  .013 

—  .023 

—  .027 

—  .025 

—  .022 
—.016 

—  .007 

—  .003 

—  .001 

—  .001 

—  .001 
—.004 

—  .006 
—.001 
+  .001 
—.000 
+  .002 
+  .008 
+  .015 
+  .023 
+  .030 
+  .032 
+  025 

in. 
+  .007 

—  .008 

—  .019 

—  .026 

—  .028 

—  .027 

—  .023 

—  .015 

—  .007 

—  .001 
+  .001 
+  .003 
+  .002 
+  .000 
+  .000 

—  .000 
+  .001 
+  .006 
+  .013 
+  .0)1 
+  .026 
+  028 
+  .026 
+  .019 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12  midnight 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Mean  Monthly  Pressure  for  Five  Years,  from  1866  to  1871. 
FIG -2. 
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The  diagram,  Fig.  2,  exMhits  the  mean  monthly  pressure  for  five  years,  the  numerical  results 
of  which  may  be  found  on  page  198.  An  examination  of  this  diagram  shows  that  the  principal 
minimum  occurs  in  May,  and  the  principal  maximum  in  September.  The  difference  between 
the  greatest  and  least  mean  monthly  pressure  amounts  to  0>°.23. 
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TYPO-BAROGRAPH. 
Diurnal  Vartatton  of  thb  Barometer  prom  the  Mean  of  Five  Tears. 


FIG. 6. 


I  I  LI  I  I  i  I  I  i  I  M  I  I  M  I  I  I  I  I  I  I  I  I  I  I  I  I  1  ;  I  1 
DIURNAL      VARIATION. 


'mMiiuiiMMMMiiiinnimn 


'      The  diagram,  Fig.  6,  exhibits  the  dinriml  variation  of  the  barometer  deduced  from  the 

'  hourh'  printed  records,  extending  over  a  period  of  five  years.    The  curve  represents  the  actual 

I  observations. 

j      The  curve  for  each  separate  year  is  very  nearly  the  same,  as  may  be  seen  from  an  inspection  | 

I  of  the  numerical  result,  on  pages  188  to  201,  inclusive.  i 

j      The  principal  maximum  and  minimum  are  not  fixed,  but  change  with  the  season  ;  due  to 

I  the  inequality  in  the  length  of  the  days  and  nights.    The  principal  minimum  occurs  three 

,  hours  later  in  summer  than  in  winter,  and  the  principal  maximum  occurs  two  hours  earlier  in 
summer  than  in  winter.    The  minimum  of  the  night  appears  to  be  fixed,  and  the  maximum 

i  of  the  night  occurs  about  two  hours  later  in  summer  than  in  winter. 


Meteor  ol  o  gwal  Ob  see  va  tions. 
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TYPO-BAROGRAPH. 

Dartmouth  College. 

Mean  Houkly  Kesults. 

1869. 

Hour. 

January. 

February. 

April. 

September. 

October. 

November. 

Mean. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

0.... 

29.313 

29.262 

29.231 

29.542 

29.318 

29.276 

29.324 

1.... 

.293 

.238 

.229 

.530 

.304 

.265 

.310 

2.... 

m.286 

.223 

m.223 

.517 

.295 

m.257 

.300 

3.... 

.287 

m.215 

.223 

.504 

m.289 

.262 

m.297 

4.... 

.291 

.222 

.224 

.500 

.289 

.266 

.299 

5.... 

.295 

.226 

.226 

m.498 

.286 

.277 

.301 

6.... 

.302 

.241 

.230 

.499 

.299 

.288 

.310 

7.... 

.305 

.254 

.246 

.505 

.307 

.296 

.319 

8.... 

.311 

.262 

.256 

.513 

.312 

.299 

.325 

9.... 

.316 

.270 

.262 

.519 

Mo.  317 

.301 

.331 

10.... 

Mo.  317 

.273 

.260 

.527 

.317 

.300 

.332 

11.... 

.314 

.274 

.261 

.532 

.313 

Mo.  302 

Mo.  333 

13.... 

.308 

.276 

M,.262 

.536 

.312 

.299 

.332 

13.... 

.306 

.279 

.258 

Mo.  539 

.312 

.291 

.331 

14.... 

.312 

Mo.  282 

.253 

.537 

.309 

.291 

.331 

15.... 

.315 

.280 

.254 

mo.  536 

mo.  305 

.285 

.329 

16.... 

.309 

mo.  280 

m,.251 

.538 

.307 

mo.  280 

mo.  328 

17.... 

mo.  306 

.284 

.251 

.550 

.307 

.281 

.330 

18.... 

.310 

.287 

.255 

.560 

.313 

.285 

.335 

19.... 

.317 

.293 

M.257 

.568 

.323 

.293 

.342 

20.... 

.328 

M.299 

.254 

.574 

.327 

.300 

.347 

21.... 

.338 

.296 

.248 

M.576 

M.329 

M.301 

M.348 

22.... 

M.338 

.289 

.244 

.575 

.324 

.296 

.344 

23. . . . 

.330 

.279 

.237 

.567 

.315 

.287 

.336 

Diurnal  Maxima  and  Minima. 

Min.                  Maxo. 

Mine.                 Max. 

Mean 3  p.  m.         11  p.  m.         4 

A.  M.             9  A.  M. 

Through  the  kindness  of  Prof.  C.  A.  Young, 

we  append  the 

mean  results,  deduced  from  the  records  for  six  n 

nonths,  at  Dart- 

mouth  College,  Hanover,  N.  H.,  made  by  a  prin 

ting  barometer. 

precisely  similar  to  our  own. 

The  curve  for  diurnal  variations  is  essentially 

the  same  as  at 

Albany. 

The  amplitude  of    diurnal  variation   for  those 

months  which 

were  complete  is  also  essentially  the  same  as  for  tl 

le  corresponding 

months  here. 
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TYPO-BAROGRAPH. 

Chamber  of  Commerce,  New  York  City. 

Mran  Hourly  Results. 

1867. 

HOTJB. 

February. 

March. 

April. 

May. 

June. 

0  noon 

in. 

30.241 
.219 
.198 
.183 
.178 
.179 

m.l74 
.177 
.180 
Mo.  180 
.178 
.174 
.167 
.157 
.155 
.148 

mo.  146 
.156 
.164 
.169 
.180 
.195 

M.202 
.199 

in. 
30.198 

.181 
.164 
.160 
.151 
m.l49 
.155 
.165 
.174 
.183 
.188 
.186 

Mo.  189 
.184 
.184 
.175 

mo.  167 
.170 
.178 
.190 
.202 
.205 

M.211 
.211 

in. 

29.950 
.935 
.924 
.909 
m.896 
.899 
.908 
.915 
.931 
.942 
.946 
.949 

Mo.  950 
.945 
.936 
.934 

mo.  933 
.937 
.949 
.960 
.963 
.964 

M.967 
.959 

29'!'746 
.739 
.725 

.712 
.708 
.706 
m.705 
.715 
.727 
.740 
.746 
.748 

Mo.  751 
.749 
.747 
.746 

mo. 745 
.751 
.759 
.767 
.771 
.770 

M.773 
.769 

in. 

30.167 
.157 
.150 
.143 
.133 

m.l30 
.131 
.139 
.146 
.157 
.162 
Mo.  162 
.161 
.155 
.149 
.145 

mo.  145 
.153 
.160 
.167 
.173 

M.178 
.176 
.176 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12  midnight 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Through  the  kindness  of  Mr.  George  Wilson,  Secretary  of  the 
Chamber  of  Commerce,  we  append   the  mean  results,  deduced 
from  the  records  for  nine  months,  at  the  Chamber  of  Commerce, 
New  York  city,  made  by  a  printing  barometer,  similar  to  our  own. 

The  curve  for  diurnal  variation  is  essentially  the  same  as  at 
Albany. 

The  amplitude  of  diurnal  variation  seems  to  be  a  little  less  than 
for  the  corresponding  months  at  Albany. 

Meteor  ol  o  gical  Obser  va  tions. 
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TYPO-BAEO  GRAPH. 

Chamber  of  Commerce,  New  York  City. 

Mean  Hourly  Results— Nine  Months. 
1867. 


HOXJB. 


July. 

August. 

in. 

in. 

30.022 

30.088 

.019 

.082 

.018 

.076 

.006 

.067 

.004 

.065 

m.003 

.060 

.003 

m.057 

.008 

.066 

.012 

.068 

.017 

.078 

.019 

.080 

Mo.  020 

Mo.  082 

.019 

.080 

.015 

.080 

.011 

.076 

nio.OlO 

.072 

.012 

mo.070 

.016 

.072 

.021 

.076 

.028 

.080 

.031 

.083 

M.034 

.083 

.033 

M.087 

.036 

.083 

September. 


October. 


Mean. 


Onoon 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12  midniglit 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


tn. 

30.144 
.140 
.135 
.131 
.124 
.119 
.119 
.119 
in. 116 
.117 
.121 

Mo.  121 
.121 
.119 
.118 
.117 

mo.  Ill 
.118 
.121 
.126 

M.130 
.128 
.128 
.127 


m. 

30.073 
.046 
.054 
.053 
m.050 
.053 
.055 
.058 
.062 
.068 
.075 

Mo.  076 
.075 
.072 
.071 

mo.  068 
.069 
.071 
.072 
.079 
.085 
M.088 
.084 
.081 


in. 

30.070 
.058 
.049 
.040 
.034 
m.033 
.034 
.040 
.046 
.054 
.057 

Mo.  057 
.057 
.053 
.050 
.046 

mo.  044 
.049 
.055 
.063 
.069 
.072 
M.074 
.071 


Diurnal  Maxima  and  Minima. 


Month. 


February  . . 

March 

April 

May  

June 

July 

August 

September  . 

October 

Mean  for  all 


Min. 


P.  M. 


Maxo. 

MiDo. 

Max. 

9    P.  M. 

4  A.   M. 

10   A.  M. 

12      " 

4      " 

10       ' 

12      " 

4      " 

10       ' 

12      " 

4      " 

10       ' 

11       *' 

4      " 

9      ' 

11      " 

3      " 

9       ' 

11      " 

4      " 

10      ' 

11       " 

4      " 

8      ' 

11      " 

3      " 

9      ' 

11       " 

4      » 

10      ' 
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Maxima,  and  Minima  for  Days. 
1866. 


Month. 


January  . 
February . 
March  . . . 

April 

May 

June 

July 

August . . . 
September 
October  . . 
November 
December 


Day. 


7 
26 
13 
17 

7 
30 

1 
16 
23 

5 

5 


Mux. 


in. 
30.788 
30.493 
30.188 
30.299 
29.944 
29.985 
30.056 
29.959 
30.134 
30.345 
30.380 
30.472 


Day. 


31 

1 
16 
23 
27 
18 
22 

9 
12 
30 
16 
27 


Min. 


in. 
29.427 
29.430 
29.492 
28.913 
29.173 
29.472 
29.549 
29.572 
29.561 
29.494 
29.277 
29.009 


Daily 
range. 


in. 
1.361 
1.063 
0.696 
1.386 
0.771 
0.513 
0.507 
0.387 
0.573 
0.a51 
1.103 
1.463 


Maximum  day,  January  7th ;  minimum  day,  April  23d. 
Maximum  daily  range  in  December ;  minimum  in  August. 
Extreme  daily  range,  1"\875. 

Maxima  and  Minima  in  each  Month. 


Month. 


Day. 


Hour. 

Max. 

Day. 

Hour. 

Min. 

in. 

in. 

23 

30.895 

31 

23 

29.317 

23 

30.620 

1 

1 

29.300 

12 

30.234 

24 

16 

29.383 

20 

30.363 

23 

19 

28.824 

20 

30.053 

27 

22 

29.046 

21 

30.085 

17 

16 

29.345 

20 

30  092 

22 

15 

29.466 

22 

30.025 

9 

1 

29.475 

21 

30.226 

11 

23 

29.476 

22 

30.401 

30 

1 

29.309 

22 

30.446 

15 

22 

29.017 

23 

30.564 

27 

12 

28.846 

Hourly 
range. 


January  . 
February 
March  . . . 
April  .... 

May 

June 

July 

August  . . 
September 
October  . . 
November 
December 


7 
25 
13 
16 
31 
30 

1 
11 
15 

4 

4 
20 


in. 

1.578 
1.320 
0.851 
1.539 
1.007 
1.740 
0.626 
0.550 
0.750 
1.092 
1.429 
1.718 


Maximum  hourly  range  in  January ;  minimum  in  August. 
Extreme  hourly  range,  2^.071. 
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TYPO-BAROGRAPH 

Maxima  and  Minima  for  Days. 
1867. 


Month. 


January  . 
February 
March  . . . 

April 

May 

June   .... 

July 

August. . . 
September 
October  . . 
November 
December 


Day. 

Max. 

Day. 

Min. 

in. 

in. 

30 

30,172 

26 

29.212 

11 

30.470 

3 

29.312 

8 

30.260 

29 

29.357 

14 

30.018 

5 

29.312 

3 

30.241 

8 

29.076 

20 

30.027 

3 

39.423 

14 

30.084 

28 

29.566 

4 

29.979 

16 

29.532 

23 

30.240 

29 

29.636 

24 

30.278 

10 

29.452 

22 

30.155 

12 

29.436 

30 

30.333 

6 

29.367 

Daily 
range. 


0.960 
1.158 
0.903 
0.706 
1.165 
0.604 
0.518 
0.447 
0.604 
0.826 
0.719 
0.966 


Maximum  day,  February  11th ;  minimum  day  May  8th. 
Maximum  daily  range  in  February ;  minimum  in  August. 
Extreme  daily  range,  1^^.394. 

Maxima  and  Minima  in  each  Month. 


Month. 


January  ., 
February  , 

March. 

April 

May .    

June , 

July 

August  . . . 
September 
October  . , 
November 
December , 


Day. 


30 
10 

6 
13 

3 
10 
13 
30 
23 
23 

6 
19 


Hour. 


22 
0 
22 
20 
23 
19 
22 
20 
23 
20 
9 


Max. 


m. 
30.241 
30.696 
30.356 
30.203 
30.294 
30.084 
30.210 
30.057 
30.293 
30.348 
30.227 
30.418 


Day. 


26 
3 
1 

22 

8 

3 

28 

17 

29 

2 

2 

6 


Hour. 


3 
1 

20 
4 
4 
3 

11 
3 
6 
4 
1 

11 


Min. 


in. 
29.142 
29.122 
29.163 
29.125 
28.986 
29.310 
29.512 
29.465 
29.472 
29.392 
29.256 
29.175 


Hourly 
range. 


1.099 
1.574 
1.193 
1.078 
1.308 
0.774 
0.698 
0.592 
0.821 
0.956 
0.971 
1.243 


Maximum  hourly  range  in  February;  minimum  in  August. 
Extreme  hourly  range,  1"^.710. 
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TYPO-BAEO  GRAPH 
Maxima  and  Minima  fob  Datb. 

1868. 


Month, 


Day. 

Max. 

Day. 

Mln. 

in. 

in. 

31 

30.339 

1 

29.233 

23 

30.552 

28 

29.397 

5 

30.368 

21 

29.374 

13 

30.161 

7 

29.22,5 

11 

30.066 

21 

29.443 

4 

30.113 

19 

29.495 

2 

29.939 

31 

29.600 

27 

30.091 

1 

29.458 

18 

30.229 

6 

29.737 

30 

30.380 

5 

29.527 

16 

30.204 

30 

29.348 

26 

30.268 

7 

28.994 

DaUy 
range. 


January  . 
February. 
March  . . . 

April 

May 

June  

July 

August. . . 
September 
October  . . 
November 
December 


in. 

1.106 
1.155 
0.994 
0.936 
0.623 
0.618 
0.339 
0.633 
0.492 
0.853 
0.856 
1.274 


Maximum  day,  February  23d ;  mimimum  day,  December  7th. 
Maximum  daily  range  in  December ;  minimum  in  July. 
Extreme  daily  range,  1^^558. 

Maxima  and  Minima  m  each  Month. 


Month. 


January  .. 
February . . 

March 

April 

May 

June 

July 

August 

September 
October . . 
November 
December 


Day. 


31 

23 

5 

23 

11 

4 

2 

27 

18 

30 

15 

30 


Honr. 


22 

9 
10 

9 

18 
11 

1 

22 
21 

0 
22 
22 


Max. 


in. 
30.473 
30.579 
30.425 
30.277 
30.086 
30.142 
29.988 
30.118 
30.316 
30.475 
30.290 
30.321 


Day. 


2 

7 

21 

19 

31 

2 

7 

5 

30 
7 


Hour. 


10 
3 
2 

10 
2 

15 

22 
5 
1 

10 
1 
9 


Min. 


in. 
29.125 
29.304 
29.203 
29.051 
29.366 
29.465 
29.535 
29.381 
29.602 
29.418 
29.222 
28.759 


Hourly 
range. 


in. 
1.348 
1.275 
1.222 
1.226 
0.720 
0.677 
0.454 
0.737 
0.714 
1.057 
1.008 
1.562 


Maximum  hourly  range  in  December;  minimum  in  July. 
Extreme  hourly  range,  1^.820. 
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TYPO-BAEO  GRAPH 

Maxima  and  Minima  for  Days. 

1869. 


Month. 


Day. 

Max. 

Day. 

Mill. 

in. 

in. 

17 

30.069 

24 

29.422 

7 

30.282 

17 

29.166 

21 

30.262 

30 

29.280 

15 

30.021 

20 

29.304 

27 

29.968 

2 

29.154 

8 

30.085 

14 

29.401 

31 

30.169 

3 

29.562 

1 

30.091 

28 

29.593 

13 

30.158 

8 

29.408 

25 

30.164 

4 

29.315 

24 

30.181 

7 

29.277 

9 

30.421 

18 

29.277 

Daily 
range. 


January  . 
February . 
March  . . . 

April 

May 

June   

July 

August. . . 
September 
October  . . 
November 
December 


m. 
0.647 
1.116 
0.982 
0.717 
0.814 
0.684 
0.607 
0.498 
0.750 
0.849 
0.904 
1.144 


Maximum  day,  December  9th ;  minimum  day,  May  2d. 
Maximum  daily  range  in  December;  minimum  in  August. 
Extreme  daily  range,  I*''. 26 7. 

Maxima  and  Minima  in  each  Month. 


Month. 


Day. 

Hour. 

Max. 

Day. 

Hour. 

Min. 

in. 

in. 

31 

23 

30.202 

24 

11 

29.332 

7 

12 

30.317 

23 

2 

28.820 

21 

21 

30.436 

30 

3 

29.200 

22 

21 

30.126 

20 

17 

29.174 

27 

20 

30.023 

2 

14 

29.122 

8 

22 

30.194 

13 

16 

29.372 

31 

20 

30.232 

11 

1 

29.498 

1 

0 

30.202 

28 

11 

29.530 

28 

20 

30.226 

8 

6 

29.250 

25 

.  9 

30.216 

4 

5 

29.146 

24 

21 

30.280 

19 

21 

29.013 

8 

23 

30.476 

18 

11 

29.081 

Hourly 
range. 


January  . . 
February  . 

March 

April 

May 

June 

July 

August  . . . 
September 
October  . . 
November 
December . 


in. 
0.870 
1.497 
1.236 
0.952 
0.901 
0.822 
0.734 
0.672 
0.976 
1.070 
1.267 
1.395 


Maximum  hourly  range  in  February  minimum  in  August. 
Extreme  hourly  range,  1^^.656. 


27 


210 


MeTEOROLOOICAL    OliSEH  VA TJOAS, 


TYPO-BAROGRAPH. 

Maxima  and  Minima  for  Days. 
1870. 


Month. 


Day. 


Max. 


Day. 


Min. 


Daily 
range. 


Jiinuary. . 
February 
March  . . . 

April 

May 

June 

July 

August. . . 
September 
October . . 
November 
December 


14 
4 
25 
15 
18 
22 
30 
26 
21 
23 
6 
10 


in. 
80.325 
30.308 
30.280 
30.053 
29.997 
29.939 
29.879 
30.074 
30.159 
30.339 
30.078 
30.130 


8 
10 
19 

6 
30 

7 
29 

3 
20 
14 

5 


in. 
29.010 
29.242 
29.204 
29.451 
29.330 
29.505 
29.501 
29.601 
29.516 
29.383 
29.456 
29.415 


Maximum  day,  October  23d ;  minimum  day,  January  2d. 
Maximum  daily  range  in  January ;  minimum  in  July. 
Extreme  daily  range,  1^^.329. 

Maxima  and  Minima  in  each  Month. 

/: 


in. 

1.315 
1.066 
1.076 
0.602 
0.667 
0.434 
0.378 
0.473 
0.643 
0.956 
0.622 
0.715 


Month, 


January  . . 
February  . 
jNIarch  . . . . 

April 

May 

June  ...   . 

July 

August  . . . 
September 
October  .. 
November 
December . 


Day. 

Hour. 

Max. 

Day. 

Hour. 

Min. 

in. 

in. 

13 

23 

30.528 

2 

7 

28.716 

3 

21 

30.432 

18 

5 

29.110 

25 

21 

30.327 

16 

3 

29.101 

15 

20 

30.183 

4 

15 

29.407 

1 

21 

30.093 

6 

17 

29.249 

21 

20 

30.001 

30 

6 

29.421 

30 

20 

29.965 

7 

11 

29.410 

26 

20 

30.201 

29 

11 

29.523 

20 

21 

30.260 

4 

2 

29.460 

22 

23 

30.416 

20 

6 

29.170 

5 

20 

30.250 

14 

7 

29.336 

10 

22 

30.282 

5 

18 

29.280 

Hourly 
ranpre. 


in. 

1.812 
1.322 
1.226 
0.776 
0.844 
0.580 
0.555 
0.678 
0.800 
1.246 
0.914 
1.002 


Maximum  hourly  range  in  January;  minimum  in  July. 
Extreme  hourly  range,  1^°.812. 


THE  TOTAL  BAROMETRIC  DISTURBANCE. 


The  total  disturbance  in  the  atmospheric  pressure,  as  indi- 
cated by  the  barometer,  we  regard  as  an  important  element 
in  meteorology.  Hitherto  the  question  has  not  been  discussed 
by  meteorologists,  probably  from  the  fact  that  ordinary  baro- 
metric observations,  even  if  in  the  form  of  continuous  records, 
give  but  an  approximate  value  for  this  quantity. 

Before  proceeding  with  the  discussion  of  this  element,  we 
will  explain  more  in  detail  what  is  meant  by  total  barometric 
disturbance,  as  distinct  from  change  of  pressure. 

Take  as  an  illustration  the  record  of  the  barometer  for  a 
single  day.  During  this  time  the  pressure  may  have  increased 
live-tenths  of  an  inch.  Now,  in  case  only  two  readings  of  the 
instrument  were  made,  at  the  beginning  and  end  of  the  period, 
we  could  say  that  the  barometric  fluctuation  amounted  to 
flve-tenths  of  an  inch.  Had  we  secured,  however,  a  continu- 
ous record,  in  the  form  of  a  curve,  it  would  readily  be  seen 
that  the  total  fluctuation  amounted  to  more  than  the  mere 
difference  of  pressure  at  the  extremities  of  the  line  ;  for  the 
pressure  may  have  increased  and  diminished  a  hundred  times 
during  the  period.  By  drawing  a  zero  line,  and  measuring  a 
great  number  of  ordinates  to  the  curve,  an  approximate  value 
of  the  amount  of  fluctuation  could  be  ascertained. 

The  atmosphere  is  never  entirely  at  rest ;  the  pressure  is 
continually  changing.  The  more  delicate  our  instrument  of 
measurement,  the  more  apparent  are  these  changes.     If  we 


212  Meteorological  Observations. 

('\amiin5  the  record  given  by  a  delicate  regi8teiiii«i;  haroincier, 
the  curve  is  never  found  to  be  absolutely  a  straigiit  line ; 
pulsations  or  waves  of  pressure  continually  follow  each  other, 
in  the  same  manner  as  the  waves  on  the  surface  of  a  large 
body  of  water ;  only  in  the  case  of  the  atmosphere,  being  of 
much  less  density  than  water,  the  waves  are  presumed  to  ])e 
relatively  of  much  greater  magnitude. 

When  we  speak,  then,  of  ''total  barometric  disturbance," 
we  mean  the  whole  number  of  pulsations  or  waves  in  any 
given  time,  viz.,  one  hour,  one  day,  or  one  year. 

If  the  continuous  records  of  the  barometer,  given  in  the 
form  of  a  curve,  are  examined  for  a  considerable  period  of 
time,  there  will  be  found  in  one  year,  about  250  waves 
exceeding  the  one-tenth  of  an  inch,  150  exceeding  two-tenths 
of  an  inch,  100  exceeding  live-tenths  of  an  inch,  and 
only  7  exceeding  one  inch.  It  may  therefore  readily  be 
imagined  that  the  number  of  waves  or  pulsations  will  be 
inversely  as  their  magnitude.  In  order,  therefore,  to  arrive 
at  comparative  results,  it  is  necessary  to  assume  some  unit 
of  measure  for  the  pulsations.  For  our  original  mechanism, 
previously  described,  and  used  from  1865  to  1869,  the  unit 
of  measure  was  one-thousandth  of  an  inch.  For  all  the  other 
machines,  the  unit  was  the  two  one-thousandths. 

These  machines  count  the  total  number  of  pulsations  made 
in  one  day,  or  in  other  words,  give  a  relative  measui*e  of  the 
amount  of  barometric  disturbance. 

Previous  to  January  1st,  1870,  an  additional  drum  was 
connected  with  the  printing  barometer  at  the  Dudley  Obser- 
vatory, for  registering  the  number  of  pulsations  for  each 
separate  hour. 

The  numerical  results  for  each  hour  for  the  year  1870,  as 
well  as  the  mean  daily  disturbance  for  five  consecutive  years, 
will  be  found  in  the  following  pages. 
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1st.  The  diurnal  inequality  in  the  barometric  disturbance. 

An  examination  of  the  final  results,  shown  by  the  curve, 
Fig.  4,  indicates  a  very  marked  maximum  and  minimum  in 
the  amount  of  disturbance  for  separate  hours. 

Mea^s^  Hourly  Barometktc  Distttkbaxce,  1870. 
FIG  4. 
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The  maximum  occurs  at  1  p.  m.,  and  the  minimum  about 
midnight.  The  mean  hourly  disturbance  at  1  p.  m.  is  ()^".025, 
and  at  midnight  0'".013,  or  nearly  twice  as  great.  This  law 
of  variation  in  the  barometric  disturbance  is  well  marked  in 
each  separate  month.  The  amplitude  of  variation  is  also 
twice  as  great  in  winter  as  in  summer. 

If  the  curve,  Fig.  4,  is  compared  with  the  curve.  Fig.  8, 
representing  the  mean  hourly  velocity  of  the  wind,  almost  a 
perfect  coincidence  vdll  be  noticed,  not  only  as  to  the  rate  of 
variation,  but  in  the  time  of  maxima  and  minima,  showing 
the  intimate  relation  existing  between  the  velocity  of  the  wind 
and  the  variation  of  the  pressure. 
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2d.  The  totul  barometric  disturbance  for  separate  months. 

As  raiglit  have  been  expected,  the  amount  of  distuibance 
varies  from  montli  to  montli,  in  a  very  uniform  manner, 
each  separate  year  giving  a  well  marked  maximum  and 
mhiimum. 

Mkan    Monthly   Bakometric    Disturbance   fob  Five 


Years,  from  1866  to  1871. 


FIG. 5. 


030 


The  mean  daily  disturbance,  for  tlie  mean  of  live  years,  is 
shown  by  the  curve,  Fig.  5,  from  which  it  appears  that  the 
maximum  occurs  in  February,  and  the  minimum  in  July. 
The  absolute  maximum  and  minimum  for  each  year  was  as 
follows : 

Maximum.  Minimnm. 

1866 March.  June. 

1867 February.  August. 

1868 February.  May. 

1869 April.  September. 

1870 January.  June. 

The  mean  daily  disturbance,  for  the  whole  five  years,  is 
()*".44  ;  for  one  day  of  summer  it  is  0*°.32,  and  for  one  day  of 
winter  it  is  0^°.53. 
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The  total  disturbance  for  each  year  is  as  follows  . 

1866 149  inches. 

1867 159  inches. 

1868 137  inches. 

1869 194  inches. 

1870 166  inches. 

These  numbers  show  the  total  distance  traveled  by  the  sur- 
face of  the  mercury  in  the  barometer  tube  during  the  year. 
The  amount  of  this  motion  is  equivalent  to  the  removal  of  the 
whole  body  of  the  atmosphere  more  than  five  times  annually. 

Some  years  since,  we  pointed  out  the  intimate  relation 
existing  between  the  barometric  disturbance  and  the  weather. 
M^e  remarked  that  this  element  of  disturbance  was  a  better 
guide  in  prognosticating^  storms,  than  the  mere  change  of 
barometric  height.  An  examination  of  the  mean  daily  and 
mean  monthly  curves  for  barometric  disturbance,  shows  that 
this  opinion  is  founded  in  nature. 

It  will  also  be  seen,  by  an  inspection  of  the  tables  exhibit- 
ing the  mean  daily  disturbance,  that  storms  are  invariably 
accompanied  with  excessive  barometric  fluctuation.  In  fact, 
a  pretty  correct  history  of  the  weather  may  be  determined  by 
an  examination  of  this  element  alone ;  and  when  taken  in 
connection  with  changes  of  pressure,  it  indicates  in  a  very 
marked  manner  the  atmospheric  phenomena. 

Some  hours  previous  to  the  arrival  of  a  great  storm,  the 
''barometric  disturbance"  increases,  amounting  in  some 
cases  to  seven  times  the  change  of  pressure  in  a  given  interval 
of  time.  It  is  our  opinion  that  the  waves  of  pressure  are 
propagated  in  the  upper  regions  of  the  atmosphere,  some 
hours  before  the  storm  reaches  any  given  locality  at  the 
surface  of  the  earth. 
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Barometkic  Disturbance. 

1866. 

Datb. 

Jan. 

Feb. 

March. 

April. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1  .... 

0.67 

0.56 

0.20 

0.42 

0.44 

0.22 

0.20 

0.16 

0.43 

0.30 

0.42 

0.48 

2  .... 

0.42 

0  37 

0.24 

0.») 

0.30 

0.20 

0.20 

0.84 

0.41 

0.38 

0.59 

0.24 

8  ... 

0.3:^ 

0.80 

0.29 

0.22 

0.16 

0.16 

0.17 

0.36 

0  25 

0.41 

0.30 

0.85 

4  .... 

0.76 

0.70 

o.m 

0.31 

0.20 

0.2:i 

0.30 

0.42 

0.2(1 

0.50 

0.28 

0.90 

5  .... 

0.69 

0.40 

0.37 

0.35 

0.16 

0.23 

0.10 

0.24 

0.34 

0.20 

0.28 

0.29 

6  ....    0..52 

0.45 

0.53 

0.55 

0.37 

0  48 

0.1-2 

0.16       0.26 

O.m) 

0.40 

O.m 

7    .  .1  0.35 

0  50 

0.40 

0.3S 

0.28 

0.20 

0.»»6 

0.32  !     0.50 

0.24 

O.'K) 

0.58 

8    ... 

0.32 

0.43 

0.30 

0.34 

0.53 

0.40 

0.06 

0.23 

0.40 

0.34 

0.17 

0.89 

9    ... 

0.49 

0.24 

0.59 

0.28 

0.29 

0.30 

0.20 

0.28 

0.73 

0.20 

0.31 

0.:« 

10  .... 

0.84 

0.43 

0.9'> 

0.28 

0.12 

0.11 

0.14 

0.23 

0.46 

0.17 

0.40 

0.36 

11  .... 

0.36 

0.48 

0.S8 

0.22 

0.18 

0.22 

0.37 

0.17 

0.43 

0.13 

0.&3 

0.20 

12.... 

077 

0  5) 

0  61 

0.56 

0.5:3 

0.22 

0.88 

0.24 

0.40 

0,18 

0.38 

0.28 

13  ... . 

0.7S 

0.38 

0.44 

0.50 

0.60 

0.22 

0.95 

0.14 

0.68 

0.25 

0.40 

0.30 

14  .... 

OSO 

0  94 

0.78 

0.82 

0.23 

0  24 

0.30 

0.16 

o.;30 

0.32 

0.50 

028 

15  .... 

1.20 

0.89 

0  72 

0.29 

0.35 

0  26 

0.29 

0.42 

0.30 

0.19 

i.o;3 

0  40 

Ifi  . . . . 

(1.61 

0.19 

1.10 

0.38 

0.23 

0.24 

0.19 

0.26 

0.70 

0  2«.< 

0.73 

O.m 

n  .... 

1  03 

0  30 

0.78 

0.29 

0.14 

0.46 

0.36 

0.55 

0.38 

0.31 

0.% 

0.66 

18      .. 

0  50 

0  80 

0  54 

0  36 

0.10 

0.27 

0..58 

0.32 

0.66 

0.20 

0.43 

0.30 

19  .... 

0.50 

0.73 

O.m 

0.25 

0.28 

0  31 

0.28 

0.28 

0.52 

0  19 

0.64 

0.70 

20.... 

0.60 

0.60 

1.57 

0.44 

0.26 

0.13 

0.20 

0.43 

0  43 

0.:35 

0.60 

0.12 

21            0.30 

0.34 

0  82 

0.22 

0.37 

0.18 

0.30 

0.6S 

1.25 

0.41 

0.64 

0.41 

22....    0,36 

0.29 

0.55 

0.55 

0.25 

O.m 

0.28 

0.36 

0.58 

0.22 

0.29 

0.60  i 

23  ... . 

0.29 

0.56 

0.51 

0.31 

0.23 

0.19 

0.82 

0.26 

0  40 

0.24 

O.m 

0.54  1 

24  .... 

0.80 

0.77 

0  50 

0.38 

0.23 

0  07 

0.20 

0.28  j     0.46 

0  41 

0.:W 

0.40  i 

25.... 

0  61 

0.78 

0.46 

0.52 

0.13 

o.;w 

0.6S 

0.30       0.73 

0.29 

0.24 

0.43 

26... 

0.79 

0.32 

0.36 

0.31 

0.25 

0.31 

0  26 

0,23  ;     0  60 

0  29 

0.19 

0  61 

27  .... 

0.16 

0.18 

0.40 

0.38 

0.53 

o.r.6 

0.26 

0.16       0.42 

0  30 

0.29 

2.10 

28... 

0.19 

0.16 

0.50 

0.40 

0.48 

0  17 

0.20 

0.13  '     0.18 

0.40 

0  53 

1.45 

29  .  . . 

0.31 

0.50 

0.50 

0  23 

0.08 

0.17 

0.16       0.30 

0.53 

0.76 

0.:« 

30  .... 

0.48 

0.52 

0.62 

0  42 

0.26 

0..36 

0.16       0.29 

0,49 

0.48 

0.32 

31  .... 

0.64 

0.45 

0.36 

0.18 

0.16 

0.44 

0.20 

Mean  D 
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1867. 
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in. 
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0.56 
0.48 
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0.45 
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1 

Barometric  Disturbance. 

L867. 

Date. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1  ... 

0.20 

0.55 

1.00 

0.23 

1.66 

0.30 

0.36 

0.26 

0.40 

0.29 

0.65 

0.60 

2.... 

0.19 

0.74 

1.26 

0.62 

0.64 

0.40 

0.25 

0.36 

0.14 

0  44 

1.18 

0.31 

3  ... 

0.28 

0.60 

0.61 

0.43 

0.20 

0.37 

0.15 

0.24  ]     0.37 

0.52 

1.26 

0.65 

4.... 

0.31 

0.38 

0.52 

0.59 

0.68 

0.68 

0.23 

0.16  1     0.19 

0.52 

0.26 

0.29 

5.... 

0.50 

0  54 

0.29 

0.56 

0.30 

0.22 

0.17 

0.13       0.29 

0.40 

0.25 

0.77 

«... 

0.22 

0.46 

0.54 

0.55 

0.67 

0.12 

0.40 

0.14  1     0.60 

0.40 

0.25 

3.62 

7.... 

0.28 

0.23 

0.52 

0.60 

1.00 

0.36 

0.28 

0.14  1     0.60 

0.25 

0.37 

0.43 

8.... 

0.30 

0.72 

0.20 

0.50 

0.66 

0.24 

0.06 

0.17  1     0.34 

0.37 

0.37 

0.53 

9.... 

0.18 

2.02 

0.50 

0.26 

0.37 

0.23 

0.34 

0.22  i     0  36 

0.40 

0.22 

0.5(5 

10.... 

0.29 

1.44 

0.54 

0.60 

0.30 

0.24 

0.20 

O.IS 

0.30 

0.89 

0.72 

0.49 

11     .. 

0.42 

0.53 

0.64 

0.36 

0..58 

0.26 

0.22 

0.22 

0.18 

0.34 

0.64 

0.50 

18... 

0.56 

0.29 

0.24 

0.28 

0.30 

0.13 

0.43 

0.30 

0.32 

0.20 

0.68 

0.98 

13.... 

0.60 

0.66 

0.90 

0.45 

0.66 

0.30 

0.30 

0.31 

0.62 

0.29 

0.78 

0.29 

14.... 

0.11 

0.38 

0.62 

0.36 

0.29 

0.36 

0.18 

0.19 

0.38 

0  30 

0.97 

0.36 

15  ... 

0.38 

0.41 

0.32 

0  29 

0.40 

0.12 

0.19 

0.24 

0.19 

0.55 

0.55 

0.32 

16.... 

0.64 

0.63 

0.64 

0.37 

0.43 

0.38 

0.49 

0.26 

0.22 

0.60 

0.40 

0.32 

17.... 

0.41 

1.09 

0.92 

0.46 

0-30 

0.24 

0.19 

0.30 

0.30 

0.61 

0.37 

0.28 

18.... 

0.32 

0.91 

0.56 

0.48 

0.36 

0.58 

0.12 

1.02 

0.34 

0.38 

0.30 

0.52 

19  ... 

0.50 

0.58 

0.29 

0.44 

0.24 

0.18 

0.13 

0.30 

0.14 

0.30 

0.29 

0.50 

20... 

0.82 

0.50 

0.13 

0.48 

0.16 

0.20 

0.25 

0.30 

0.43 

0.18 

0.58 

0.43 

21  ... 

0.29 

0..38 

0.31 

0.85 

0.52 

0.30 

0.07 

0.24 

0.16 

0.50 

0.29 

0.72 

22.... 

0.23 

0.56 

0.24 

1.00 

044 

0.14 

0.18 

0.17 

0.55 

0.60 

0.35 

0.50 

23.... 

0.37 

1.32 

0.25 

0.38 

0.48 

0.20 

0.10 

0.20 

0.24 

0.40 

0.35 

0.60 

24.... 

0.24 

0.47 

0.36 

0.28 

0  29 

0.19 

0.19 

0.36 

0.54 

0.22 

0.35 

0.88 

25.... 

0.72 

0.25 

0.24 

0.20 

1.59 

0.38 

0.29 

0.23 

0.32 

0.19 

0.67 

0.88 

26  ... 

0.26 

0.28 

0.52 

0.41 

0.47 

0.22 

0.29 

0.20 

0.20 

0.19 

0.41 

0.73 

27.... 

0.42 

0.60 

0.23 

0.84 

0.21 

0.31 

0.19 

0.34 

0.20 

0.18 

0.35 

C.77 

28.... 

0.14 

0.30 

0.25 

0.17 

0.36 

0.85 

0.31 

0.29 

0.40 

0.41 

0.46 

0.29 

29.... 

0.49 

0.13 

0.25 

0.14 

0.40 

1.49 

0.31 

0.62 

0.48 

1.09 

0.36 

30.... 

0.29 

0.17 

0.58 

0.20 

0.36 

0.90 

0.40 

0.22 

0.25 

1.45 

0.36 

31.... 

0.60 

.... 

0.52 

0.36 

0.18 

0.26 

0.72 

0.78 

Mean 

Dad 

^Y  Bab 

OMETR] 

[C  Dk 

JTURBA 

NCE  FO 

R  THE  Foui 

I  Sea 

SONS. 

1866. 

1867. 

1868. 

1869. 

1870. 

Mean. 
in. 

in. 

in. 

in. 

in. 

i 

n. 

Spring 
Suram 

0.42 
0.28 
0.40 
0.52 

0  47 
0.29 
0.43 
0.55 

0.38 

0.6( 

I 

0 
0 
0 
0 

39 
25 

48 
68 

0.46 
0.32 
0.44 
0.53 

er 

0.29     i    0.5] 
0.40     j     0.4f 
0.43     1     0.4' 

Autuir 

m 



Winte 

• 

1                                                                                                                                        

28 
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TYPO-BAEOGRAPH. 

Barometric  Disturbance. 

1868. 

Date. 

Jan. 

Feb. 

March. 

April. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1.... 

0.22 

0.62 

0.25 

0.31 

0.17 

0.22 

0.41 

0.54 

... 

0.85 

2... 

0.28 

oleo 

0.65 

0.49 

0.15 

0.32 

6;24 

0  ;i6 

0.20 

8... 

0.29 

0.50 

\.'i\ 

0.:W 

0.23 

0.36 

0.28 

0.28 

0.26 

6;72 

4... 

0.14 

0.30 

1.17 

0.60 

0.28 

0.48 

0.10 

0.26 

0.24 

6!25 

6.... 

0.14 

0.31 

0.56 

1.13 

0.16 

0  60 

0.38 

0.29 

0.24 

2:43 

6... 

0.20 

1.64 

0.90 

0.54 

0.29 

0.58 

0.18 

0.26 

0.*4 

7.... 

0.28 

0.55 

0.:30 

0.26 

0.29 

0.:{5 

0  54 

i;35 

6!66 

8.... 

0.36 

0.:30 

0.80 

0.24 

0.25 

oio 

0.34 

0.18 

0.60 

9... 

0.44 

0.29 

0.31 

0.25 

0.40 

0.20 

0.61 

0.24 

6.63 

0.13 

10.... 

0.11 

6!  72 

0.60 

0.31     '  0.26 

0.17 

0.18 

0.40 

0.19 

0.10 

11.... 

0.74 

o.:38 

0.75 

0.12 

0.76 

0.24 

6'.54 

0.26 

12.... 

6!28 

1.11 

0.74 

0.37 

0.24 

6!36 

6!i2 

0.:36 

0.13 

0.82 

13.... 

0.25 

1.2:3 

0.22 

0.29 

0.38 

0.19 

0.24 

0.75 



14  .. 

0.50 

1.36 

0.19 

0.49 

0.28 

0.19 

0.19 

0.30 

o;36 

6^45 

15  ... 

0.20 

o.:34 

0.48         0.66 

0.18 

0.46 

0.30 

0.67 

0.48 

6!36 

16.... 

0.16 

Q.m 

O.m     i     0.47 

0.12 

0.19 

0.:35 

0.:i4 

0.48 

i!86 

17.... 

0.25 

0.53 

0.65 

0.62 

0.19 

0.18 

0.20 

0.52 

0.30 

1.44 

6^46 

18.... 

0.41 

o.« 

0.36 

0.28 

0.17 

0.30 



6.16 

0.72 

19.... 

6;26 

0.36 

0  25 

o.:30 

0.17 

0.19 

0.26 

o;2.5 

0.43 

0.10 

20  ... 

0.5:3 

0.38 

0.74 

0.24 

0.44 

0.26 

0.24 

0.54 

oigo 

0.12 

6;26 

21.... 

0.55 

0.61 

0.49 

0.28 

0.29 

0.13 

0.26 

0.31 

0.10 

22.... 

0.64 

0.24 

0.42     !     0.52 

0.19 

o;i2 

0.24 

0.23 

0.19 

0.45 

0.31 

6!2i 

23.... 

0.49 

0.30 

0.2!) 

0.43 

0.24 

0.34 

0.19 

0.23 

0.50 

0.18 

0.18 

24... 

0.34 

0.32 

0.24 

0.16 

0.28 

0.23 

0.17 

0.90 

0.27 

2.5  ... 

0.17 

0.2;j 

0.30 

0.17 

0.25 

0.19 

Q.m 

0.43 

26... 

0!48 

0.48 

0.28 

0.31 

0.14 

0.33 

oiso 

0.31 

0.44 

0.71 

27.... 

0.38 

0.50 

0.22 

0.44 

0.19 

0.17 

0.18 

0.70 

28.... 

0.31 

0.52 

0.37 

0.24 

0.08 

0.20 

0.26 

ii'.m 

0.19 

29.... 

1.09 

0.52 

0.19 

0.49 

0.10 

6!  18 

0.34 

0.82 

0.66 

0.25 

30... 

0.49 

0.31 

0.52 

0.19 

0.36 

0.19 

0.24 

0.43 

0.23 

31... 

0.34 

0.35 

0.23 

0.56 

0-49 

.... 

Ratio  of  Barom 

ETRIC  D 

ISTURBA 

NCE  FO 

R 

Ratio  for  Two 

THE  F 

OUR  Sea 

SONS. 

Seasons. 

Spring.        Summer. 

Aa 

tumn.   1 

Win 

ter. 

Summer. 

Winter. 

in.                 in. 

in.        1 

in 

in. 

t«. 

1866.. 

1.02               0.68 
1  07        1        0.6(i 

1.98        ' 
1.98 

1.05         ! 
[).90        1 
1.07        i 

1.2 
1.2 
1.1 
0.8 
1.5 

7 
5 
3 
9 
1 

o.a3 

0.82 
0.92 
0.91 
0.82 

1.12 
1.16 
1.08 
1.07 
1.18 

1.12 

1867.. 

1868 -- 

1.00 
1.24 
0.87 

0.76 
0.96 
0.56 

1869.. 
1870.. 

Ma 

m 

1.04 

0.72 

1.00 

1.21 

0.86 
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TYPO-BAROGRAPH. 

Barometric  Disturbance, 

1869. 

Date. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1.... 

1.62 

1.35 

0.81 

1.26 

0.54 

0.81 

0.36 

2.... 

f . . . 

3;  06 

l!l7 

3.... 

6. .34 

i;i7 



0.63 

6:96 

i;26 

0:36 

2:86 

6:66 

4... 

0.44 

0.53 

1.71 

i!i7 

2:34 

5.... 

0.46 

0.44 

OM 

l!i7 

6  "54 

6!  45 

6:72 

OM 

i:26 

6.... 

6!36 

2^79 

l'.i7 

7  ... 

6!i6 

i'.m 

i!i7 

.  i.ii 

l'35 

i'.68 

6:36 

2:60 

6:81 

8.... 

0.59 

0.16 

6!99 

OM 

2:76 

9.... 

0.42 

0.28 

6!  76 

i'.sb 

i!68 

6^45 

6:72 

i:98 

0:54 

10  .. 

0.60 

0.05 

i!i7 

6;  63 

6!96 

11.... 

0.38 

6!45 

b'.m 

i'66 

6:4.5 

6:63 

2:67 

6:8i 

12.... 

0.23 

6!96 

6!  90 

6:54 

13.... 

6'44 

0.49 

.... 

6!54 

6.63 

6 '.72 

6:45 

6:63 

6:45 

6:72 

14.... 

0.30 

0.67 

.... 

6;63 

6!  99 

15.... 

0.32 

0.11 

i'.os 

i'.68 

6;99 

1:68 

.6:54 

6:54 

6:81 

16.... 

0.26 

o.as 

i!68 

6!  54 

6!54 

17... 

0.18 

0.43 

0.81 

o!96 

i;26 

6!45 

6:81 

6:63 

i:44 

i:68 

18.... 

0.20 

0.34 

6!72 

6!  63 

19.... 

0.29 

0.48 

i!86 

2;  34 

6^96 

6;72 

6:63 

6:27 

i:89 

2:67 

20.... 

0.43 

0.37 

i'.i>2 

6^45 

21.... 

0.52 

0.53 

2:34 

2!i6 

0"99 

6"96 

o:8i 

6:8i 

i:i7 

i:26 

22.... 

0.47 

0.94 

1.80 

6.99 

i;26 



2;3.... 

0.85 

i.n 

6!  63 

6"63 

6:45 

6:72 

6:72 

1:71 

24... 

6!54 

i'.kb 

0.72 

i!26 



25.... 

0.30 

2:i6 

1.26 

i!26 

6.54 

2:43 

6:63 

6:81 

6:63 

26.... 

0.29 

i'.bh 

1^08 

6!72 

27  .. 

0.53 

i'.bk 

OM 

i;62 

0".72 

6:8i 

6:63 

6:72 

6:69 

28.... 

0.28 

0.90 

2.m 

i^os 

6:63 

29  ... 

0.52 

i!i7 

0^90 

6:66 

0:54 

2:76 

i:68 

6:72 

30.... 

0.58 



2!67 

1.89 

6:96 

0.72 

31.... 

0.55 

i!44 

i!26 

.... 

6:63 

Total  Barom 

ETRIC 

Disturbance  for  the  Four  Seasons 

,   REDUCED  TO 

91:^  days  each. 

1866. 

1867. 

1868. 

1869. 

1870. 

Mean. 

in. 

in. 

in. 

in. 

in. 

in. 

Sprinc 
Summ 

^ 

38.68 
25  68 
36.56 
47.94 

43.24 
26.62 
39.55 
49.68 

34.84 
26.70 
36  46 
39.38 

60.68 
46.20 
44.22 
43  34 

36 .  14 
23.48 
44.31 
61.94 

42.72 
29.74 
40.22 
48.46 

er 

Autui 

an 

Winte 

r  :   

am 

S 

148.86 

159.09 

137.38 

194.44 

165.87 
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TYPO- 

-BAROGRAPH. 

1 

Barometric  Disturbance. 

1870. 

] 

Datb. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.   Dee. 

1 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

In.      in. 

1.... 

1.85 

0.81 

0.54 

0.81 

0.27 

0.09     0.45 

2.... 

2:97 

OM 

6:.86 

O.m 

oM 

....      O.M 

8.... 

i.08 

i!85 

6!72 

O.TO 

0.09 

6:27 

0.99      ... 

4.... 

oigo 

0.36 

0.81 

6:45 

6:54 

6:81 

0.46     0.81 

6.... 

6!72 

0.18 

6!99 

6!36 

6:46 

0  18 

....      0.64 

6.... 

ilss 

o!63 

o.;i6 

6:54 

6:63 

0.90  i   .... 

7.... 

6;8i 

6:36 

o.m 

0:6.3 

6:36 

... 

0.46 

1.17 

8.... 

i!44 

6!45 

0.18 

6!45 

0.36 

6:45 

0.64 

9.... 

{'.35 

.... 

6;  36 

6:63 

0.:{6 

2:52 

6:81 

10.... 

i!i7 

i!i7 

6:54 

6!36 

0.09 

6:54 

6:45 

11.... 

i.44 

... 

6:86 

0:6:3 

2:67 

iw 

12  ... 

i!85 

i!i7 

0.99 

6!  4.5 

6:27 

0.45 

0.18 

0.27 

054 

13... 

i^so 

0.18 

1.06 

6:72 

14.... 

i!89 

i!68 

6!54 

6!54 

6:63 

0.36 

6:45 

O.eii 

15... 

i'.RJ 

0.36 

6!45 

0.18 

0.18 

6:66 

8:42 

16.... 

2!67 

s.m 

0.27     1     .... 

6:36 

6:54 

17.... 

l!35 

oisi 

6;54 

0.09     1     1.35 

0.54 

6:63 

lies 

18  ... 

i!7i 

0.99 

6:72 

i:86 

0.64 

19.   .. 

2!43 

6!63 

oifti 

0:45 

6:45 

0:45 

1.44 

i:84 

20.... 

6;99 

o;63 

0.27 

0.45 

i:96 

21... 

i;89 

0!45 

6!72 

6:81 

i:35 

0.36 

i:35 

i:i7 

22... 

liso 

6!8i 

0.27 

6.' 63 

0.27 

6:45 

.... 

23    . 

6!45 



6:64 

6:36 

0.27 

6:72 

2:52 ;  1.44 

JM.... 

I'm 

2:67 

6!99 

0.54 

0.18 

6:63 

0.45 

....  1  .... 

25  ... 

l!35 

0.18 

.... 

6:8i 

6:45 

1.85  j  1.08 

26.... 

i.iii 

0.54 

oise 

6:45 

6:63 

0.36 

0.18 

i:i7 

27.... 

i.'7i 

i!53 

0.18 

2:16  '  6:99 

28.... 

6!72 

oisi 

6:54 

6:36 

6:45 

6:45 

3:66 

29... 

6:72 

0.27 

6.36 

0  36 

0.45 

6:72  1  i:i7 

30.... 

6190 

6:72 

0:72 

i:i7 

0.36 

31.... 

.... 

o!27 

•   • 

6!45 

6:45 

6:36 

.... 

0.45 

....   ;  1.44 

Total  Ba 

ROMET] 

[C   DiST 

URBA 

NCE  Reduced  to  "  Two " 

Seas 

ON8. 

Mean  Disturbanck 

, 

rOTAL 

DlSTXTBB- 

roR  One  Day. 

A 

NCE. 

Snmmer. 

Winter. 

Summer. 

Winter. 

in. 

in.         ! 

in. 

in. 

1866  .. 

1867  . . 

1868  .. 

O.rw       1 
0.36        1 
0.35 

0.46        1 
0.51        1 
0.41 

62.24 
66.17 
63.16 

86.62 
92.92 
74.24 

. ...    '. . '. '. 

: 

1869.. 
1870  .. 

0.50 
0.37 

0.57 
0.53 

90.42 
67.79 

104.02  1 

98.08  ! 

.... 

• 
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ON  THE   PROPAGATION   OF  ATMOSPHERIC   PRES- 
SURE. 

The  great  waves  of  atmospheric  pressure  follow  each  otlier 
at  indefinite  periods  of  time,  generally  at  int^^rvals  of  from 
three  to  six  days. 

In  this  latitude,  the  direction  of  propagation  is  pretty  uni- 
formly the  same,  viz.,  from  west  to  east.  The  diagram,  Fig. 
8,  exhibits  the  continuous  record  of  tlie  printing  barometer 
for  the  same  time  at  a  number  of  different  stations. 

The  first  four  curves  are  for  the  month  of  October,  1867. 
No.  1  is  for  New  York  city  ;  No.  2,  Rutgers  College  ;  No.  3, 
Albany,  and  No.  4,  Dartmouth  College. 

The  last  two  curves  are  for  December,  1870.  No.  5  is  for 
the  Signal  Office,  Washington,  and  No.  6,  Albany. 

On  the  weather  sheets  for  January  and  February,  1869,  will 
be  found  additional  records  for  Dartmouth  College  and  Albany. 

An  examination  of  these  curves  show  that  for  stations  on 
the  same  longitude,  the  maxima  and  minima  occur  cotem- 
poraneously ;  while  for  stations  ditfering  in  longitude,  the 
maxima  and  minima  occur  soonest  at  the  western  station. 

The  rate  of  propagation  from  west  to  east  is  not  entirely 
uniform,  but  is  apparently  modified  by  the  size  of  the  wave 
and  the  direction  of  the  wind. 

We  would  here  express  our  obligations  to  the  following 
gentlemen,  for  records  furnished  us  : 

Prof.  C.  A.  Young,  Dartmouth  College. 

Prof.  David  Murray,  Rutgers  College. 

Gen.  A.  J.  Myers  and  Capt.  Howgate,  Signal  Office,  Wash- 
ington. 

Geo.  Wilson,  Esq.,  Secretary  N.  Y.  Chamber  of  Commerce. 

Dr.  James  Lewis,  Mohawk,  N.  Y. 

David  Peelor,  C.  E.,  Johnstown,  Pa. 

Dr.  Morris,  Deaf  and  Dumb  Asylum,  New  York  city. 
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Gen.  A.  J.  Abbott,  WiUet's  Point,  N.  Y. 

Dr.  I.  A.  Lapham,  Milwaukie,  Wis. 

The  records  at  the  four  stations  first  enumerated  were  made 
by  the  printing  barometer.  At  Mohawk,  N.  Y.,  and  Johns- 
town, Pa.,  the  records  were  by  recording  instruments.  At 
the  remaining  stations,  hourly  readings  were  made  in  the 
usual  way. 

The  following  results  have  been  deduced  by  the  comparison 
of  a  large  number  of  continuous  readings : 

For  Albany  and  Dartmouth  College,  the  mean  difference 
for  the  times  of  maxima  and  minima,  from  a  discussion  of  the 
hourly  printed  records,  for  one  month,  is  Ih.  15m. ;  equivalent 
to  12  hours  for  one  hour  of  longitude.  Nearly  the  same  value 
is  obtained  by  a  direct  comparison  of  the  barometric  curves 
at  the  two  stations. 

For  Albany,  the  Chamber  of  Commerce,  New  York  city, 
and  Rutgers  College,  New  Jersey,  all  nearly  on  the  same 
meridian,  the  mean  difference  for  the  time  of  maxima  and 
minima  is  essentially  zero. 

For  Albany  and  the  Signal  Office,  Washington,  the  mean 
difference  for  the  times  of  maxima  and  minima,  for  one  hour 
of  longitude,  is  about  10  hours. 

The  comparison  of  barometric  records  at  Milwaukie,  Wis., 
Johnstown,  Pa.,  Mohawk,  N.  Y.,  and  Willef  s  Point,  N.  Y., 
all  tend  to  the  same  conclusion,  viz. :  that  generally  the  pres- 
sure is  propagated  in  a  west-east  direction. 

A  correct  understanding  of  this  subject  can  only  be 
attained,  however,  by  a  comparison  of  continuous  and 
simultaneous  records  made  at  stations  widely  separated,  both 
in  longitude  and  latitude. 

In  order  to  determine  the  amount  of  local  disturbance  at 
any  station,  as  distinct  from  the  general  disturbance  common 
to  places  distant  one  or  two  hundred  miles,  a  large  number 
of   hourly  printed    records,    made    at  Albany,    Dartmouth 
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College,  the  Chamber  of  Commerce,  and  the  Deaf  and 
Dumb  Asylum,  were  compared.  The  following  results  were 
deduced : 

Twice  the 

mean  local 

disturbance. 

in. 

Albany  and  Dartmouth  College ±0 . 034 

Albany  and  Chamber  of  Commerce,  New  York ±0.042 

Albany  and  Deaf  and  Dumb  Asylum,'^  New  York. .  ±0.046 

Chamber  of  Commerce  and  Deaf  and  Dumb  Asylum,  ±0.031 

From  these  numbers  we  conclude  that  the  local  disturbance 
(viz. ,  within  a  radius  of  one  mile)  may  at  any  instant  amount 
to  ±0^^02. 

The  simultaneous  readings  of  two  standard  barometers  at 
Albany,  distant  about  one  mile  from  each  other,  gave  a  still 
larger  value  for  the  local  disturbance. 

Hence  we  conclude,  that  barometric  observations  for  height 
will  always  be  affected  by  the  local  disturbance,  which  can 
only  be  eliminated  by  a  long  series  of  siinultaneous  records. 

This  conclusion  is  in  accordance  with  that  arrived  at  by 
Major  R.  S.  Williamson,  in  his  able  Report  on  Barometric 
Hypsometry. 

The  foregoing  barometric  observations  are  reduced  to  32° 
Fahr.,  but  not  to  the  level  of  the  sea. 

The  height  of  the  standard  barometer  above  mean  tide  in 
the  Hudson  river,  has  not  been  precisely  determined,  but 
from  levelings  made  by  the  city  engineer,  it  is  assumed  to  be 
170  feet. 

In  the  reduction  of  the  automatic  printed  records,  all  the 
days  in  which  more  than  six  hours  were  incomplete,  have 
been  rejected  entirely.  They  might  have  been  interpolated 
from  the  readings  of  the  standard  barometer,  made  three  times 
daily,  but  it  was  thought  best  to  use  actual  records  only. 


*  The  readings  at  the  Deaf  and  Dumb  Asylum,  New  York  city,  were  made  with  a  standard 
barometer. 
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For  tho  last  three  years— 1868,  1809  and  1870— tlu^  lic^ight, 
for  the  days  omitted,  may  be  deduced  from  the  lithographic 
weather  sheets,  at  the  end  of  the  volume. 

In  the  reduction  of  the  printed  records,  they  have  been 
compared  with  daily  readings  of  the  standard  barometer,  and 
when  necessary  a  correction  ai)plied  to  bring  them  to  the 
same  zero. 

For  the  greater  portion  of  the  period  of  five  years,  these 
corrections  have  been  small,  and  usually  constant  for  a  month 
or  more. 

The  records  for  the  first  three  and  a  half  years,  or  until 
May  1st,  1869,  were  made  with  the  machine  described  in  the 
introduction.  As  this  was  the  original  mechanism  constructed 
for  recording  by  this  method,  and  as  the  running  gear  was 
very  crude  and  imperfect— being  built  with  a  couple  of  old 
clock  movements — there  were  occasional  failures  in  the 
working  of  the  machinery. 

The  new  machine,  built  in  the  early  part  of  the  year  1869, 
has  performed  in  a  very  satisfactory  manner  ;  for  during  the 
period  of  more  than  a  year  and  a  half,  from  May,  1869,  to 
January,  1871,  it  has  not  failed  for  a  single  hour. 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

For  January,  1870. 
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0h=Noon.    12  h= Midnight. 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 
For  January.  1870. 

Datb. 


1 

2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
81 


12  h. 

13  h. 

14  h. 

16  h. 

16  h. 

17  h. 

18  h. 

19  h. 

20  b. 

21  h. 

22  h 

NW 

NW 

NW 

W 

NW 

NW 

N 

N 

W 

NW 

NW 

0 

0 

1 

5 

6 

6 

4 

7 

14 

12 

11 

S 

s 

S 

W 

8 

S 

s 

8 

8 

W 

S 

38 

37 

35 

35 

30 

30 

24 

23 

20 

18 

0 

S 

S 

SW 

N 

SW 

N 

SW 

E 

S 

s 

8 

2 

3 

1 

1 

1 

1 

2 

3 

4 

2 

0 

SW 

SW 

SW 

SW 

SW 

W 

SW 

SW 

SW 

SW 

N 

4 

3 

7 

6 

10 

9 

6 

6 

4 

6 

15 

S 

S 

S 

S 

s 

S 

8 

8 

s 

8 

8 

9 

6 

15 

18 

20 

22 

27 

27 

20 

17 

19 

NW 

NW 

NW 

NW 

NW 

NW 

NW 

N 

N 

NW 

W 

5 

6 

IS 

17 

19 

9 

12 

5 

9 

12 

16 

S 

s 

SE 

s 

S 

SE 

S 

8 

8 

SE 

8 

4 

3 

2 

7 

7 

7 

9 

9 

10 

10 

8 

S 

W 

W 

NW 

SW 

W 

NW 

NW 

NW 

NW 

NW 

5 

2 

7 

10 

24 

15 

15 

15 

18 

18 

20 

S 

S 

S 

s 

S 

S 

s 

8 

8 

8W 

8 

20 

17 

21 

18 

18 

17 

15 

18 

17 

17 

17 

S 

S 

S 

s 

S 

W 

NW 

N 

NW 

NW 

NW 

14 

8 

8 

9 

7 

6 

15 

7 

6 

12 

8 

S 

S 

S 

S 

W 

S 

S 

s 

W 

NE 

8 

10 

22 

20 

20 

20 

18 

15 

15 

15 

13 

22 

NW 

NW 

NE 

NE 

E 

NE 

NW 

NE 

NE 

N 

NE 

2 

1 

5 

10 

13 

8 

7 

9 

8 

8 

8 

N 

E 

E 

SE 

SE 

SE 

E 

E 

E 

NE 

N 

16 

15 

17 

16 

15 

16 

12 

11 

12 

8 

7 

N 

W 

N 

NE 

NE 

NE 

NE 

NE 

8 

8 

8 

1 

1 

2 

2 

3 

2 

5 

18 

15 

15 

10 

S 

S 

N 

NW 

N 

N 

N 

NE 

NW 

NW 

w 

1 

0 

0 

0 

5 

6 

6 

15 

13 

15 

15 

s 

s 

s 

s 

S 

S 

S 

S 

S 

8 

8 

10 

12 

16 

0 

0 

0 

0 

5 

0 

10 

14 

s 

W 

W 

s 

S 

s 

SW 

SW 

SW 

w 

W 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

SW 

w 

NW 

SW 

SW 

NE 

NE 

NE 

NW 

w 

SW 

6 

6 

5 

6 

4 

2 

0 

0 

2 

3 

s 

S 

S 

s 

s 

S 

S 

8 

8 

8 

8 

7 

9 

9 

6 

4 

3 

3 

4 

10 

12 

15 

S 

s 

S 

S 

S 

W 

NW 

E 

E 

E 

W 

12 

14 

12 

4 

3 

3 

8 

9 

10 

15 

20 

NE 

W 

NW 

NW 

NW 

NW 

NW 

NW 

NW 

8 

8 

2 

2 

7 

5 

6 

8 

5 

5 

5 

5 

13 

S 

s 

S 

S 

S 

S 

S 

8 

S 

8 

8 

32 

33 

33 

20 

24 

23 

21 

24 

25 

25 

23 

NW 

NW 

NW 

NW 

NW 

NW 

NW 

W 

SW 

NE 

W 

19 

17 

15 

10 

10 

10 

10 

10 

11 

10 

10 

NE 

NW 

N 

NE 

NE 

N 

NW 

NE 

NE 

NW 

8 

3 

4 

4 

2 

2 

2 

2 

1 

1 

1 

1 

NE 

NE 

S 

S 

W 

SE 

S 

SE 

SE 

SE 

8 

6 

4 

5 

2 

6 

8 

10 

9 

9 

11 

11 

S 

S 

S 

W 

NW 

NW 

NW 

NW 

NW 

NW 

NW 

8 

9 

5 

5 

5 

7 

9 

10 

11 

5 

3 

NW 

NW 

NW 

NW 

NE 

NE 

NE 

NE 

N 

NE 

N 

4 

3 

3 

3 

5 

5 

7 

3 

2 

2 

3 

SE 

SW 

SW 

SW 

SW 

S 

W 

N 

s 

W 

W 

4 

8 

8 

10 

10 

10 

10 

17 

18 

15 

13 

W 

W 

W 

W 

W 

w 

w 

W 

W 

W 

W 

12 

16 

16 

17 

17 

20 

22 

18 

17 

17 

19 

S 

S 

SW 

NW 

NW 

NW 

NW 

NW 

NW 

W 

N 

4 

4 

4 

2 

1 

2 

3 

2 

2 

2 

2 

SE 

NE 

E 

SE 

N 

N 

N 

N 

N 

NW 

NW 

5 

8 

7 

4 

4 

4 

2 

3 

4 

14 

16 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

For  February, 

1870. 

Date. 

Oh. 

ih. 

2h. 

3h. 

4h. 

5h. 

6h. 

7h. 

8h. 

9h. 

10  h. 

11  h. 

1 

NW 

NW 

NW 

NW 

NW 

NW 

NW 

NW 

NW 

N 

N 

N 

24 

26 

20 

20 

23 

20 

10 

8 

2 

3 

3 

2 

2 

s 

22 

S 
23 

s 

20 

s 

13 

S 
11 

S 
10 

s 

5 

S 
10 

SE 

7 

E 
3 

E 
2 

E 

2 

3 

N 
7 

N 
10 

N 
10 

N 
10 

N 
10 

N 
10 

NE 
10 

NW 
10 

E 

8 

N 
7 

NW 
7 

SE 
8 

4 

N 

s 

W 

NW 

SE 

E 

SW 

SW 

E 

W 

N 

N 

2 

2 

2 

2 

,  2 

2 

1 

2 

3 

1 

1 

2 

5 

SW 

4 

SE 
3 

S 
4 

S 
6 

s 

6 

S 
3 

SE 
2 

SE 
1 

SE 

1 

SE 

\ 

S 
2 

6 

SE 
3 

SE 
3 

N 
3 

NE 
4 

NE 
4 

NE 
1 

NE 
1 

NE 

1 

NE 
1 

NE 
1 

NE 
1 

NE 
1 

7 

NE 
2 

NW 
2 

\ 

NE 
3 

NE 
1 

NE 
2 

S 
1 

S 
1 

S 
1 

S 
1 

S 
0 

S 
0 

8 

W 

W 

W 

W 

W 

W 

w 

w 

w 

W 

w 

w 

0 

3 

10 

13 

12 

18 

20 

22 

17 

16 

19 

12 

9 

w 

23 

W 
26 

w 

22 

W 

20 

W 
23 

W 

19 

w 

11 

W 

8 

W 

0 

W 

1 

w 

n 

W 
0 

10 

W 
20 

W 

18 

W 

14 

W 

12 

W 
13 

W 
19 

w 

18 

W 

21 

w 

18 

W 

18 

W 

20 

W 

17 

11 

W 
5 

SE 
9 

SE 
8 

SE 
8 

SE 

7 

SE 
6 

SE 

17 

SE 
22 

SE 

18 

SE 
30 

S 
29 

SE 
28 

12 

S 
14 

S 
18 

W 
13 

W 
19 

W 

11 

NW 
15 

W 

17 

W 

14 

W 

18 

W 

16 

W 
13 

W 

15 

13 

N 
17 

W 

17 

W 
13 

W 

12 

w 

13 

NE 
9 

NE 
5 

NE 
5 

NE 
6 

NE 
5 

NE 
2 

NE 

14 

S 
20 

S 
19 

s 

18 

s 

20 

SE 
20 

S 
20 

SE 
17 

S 
15 

S 
11 

S 
8 

S 
6 

S 
5 

15 

SW 
14 

S 
12 

S 
8 

S 
11 

NE 
10 

E 

7 

SE 
10 

NE 
9 

NE 

10 

N 
10 

NE 
9 

E 
10 

16 

NW 
7 

W 
3 

SW 
3 

SW 
4 

w 

6 

N 
2 

SW 

1 

NW 
3 

SW 
2 

SW 
2 

S 
3 

NW 
2 

17 

SE 
20 

S 
28 

s 

30 

s 

30 

S 
28 

s 

20 

s 

17 

SE 
12 

SE 
10 

S 
10 

S 
12 

S 
13 

18 

S 
17 

S 
12 

S 
8 

s 

8 

S 
11 

S 
18 

SW 
26 

SW 
22 

SW 

12 

SW 
13 

SW 
13 

SW 
14 

19 

W 

9 

W 
10 

W 

8 

W 

10 

W 

10 

W 
6 

W 
2 

W 

2 

w 

1 

W 

W 

1 

W 
2 

20 

SW 
3 

s 

3 

S 
4 

w 

5 

N 
3 

SE 
18 

SE 
14 

SE 
21 

SE 
21 

SE 
13 

SW 
30 

SW 
24 

21 

W 
26 

W 

25 

W 

29 

SW 
24 

W 
19 

W 

10 

SW 

7 

SW 

10 

SW 
10 

SW 
11 

SW 

10 

W 

10 

22 

SW 
15 

S 
11 

SW 
19 

SW 
12 

SW 
10 

SW 
5 

SW 
2 

SW 
2 

SW 
3 

s 

4 

s 

10 

s 

10 

23 

S 
13 

s 
11 

S 
16 

S 
14 

SE 
13 

s 

8 

S 
2 

s 

2 

NW 
3 

NW 
2 

w 

2 

NW 
2 

24 

SW 
20 

w 

25 

W 

27 

W 

28 

W 

26 

W 

21 

W 

18 

W 
15 

W 
19 

W 
16 

W 

10 

W 

10 

25 . 

W 
13 

W 
11 

W 

11 

W 
3 

W 

1 

W 

1 

W 
2 

W 

2 

W 

0 

W 
2 

w 

3 

W 
3 

26 

W 
19 

W 

18 

w 

21 

W 
21 

W 
21 

W 
20 

W 

18 

W 

16 

NW 
8 

N 
3 

N 
2 

NW 
1 

27 

SW 
1 

SE 
2 

S 
5 

S 
2 

SE 

1 

W 
2 

SW 
2 

SW 
2 

SW 
2 

W 
3 

W 
4 

W 
2 

28 

W 

SE 

SE 

SE 

s 

s 

SE 

S 

S 

s 

S 

S 

2 

2 

2 

2 

3 

4 

4 

3 

3 

2 

1 

1 

• 

31 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

For  Feuruary,  1870. 


Date. 


I  10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


25. 


27. 


12  h. 

13  h. 

14  h. 

16  h. 

16  h. 

N 

N 

N 

NE 

NE 

1 

0 

1 

0 

0 

E 

E 

E 

E 

E 

2 

3 

2 

2 

3 

s 

SE 

E 

NE 

E 

10 

8 

9 

6 

5 

NW 

E 

N 

W 

S 

2 

1 

1 

1 

1 

.    SE 

S 

S 

s 

s 

1 

1 

1 

1 

1 

NE 

N 

N 

N 

N 

1 

1 

1 

1 

1 

s 

S 

N 

SE 

E 

1 

2 

2 

3 

2 

w 

W 

W 

W 

W 

9 

8 

11 

14 

14 

W 

W 

W 

W 

W 

3 

2 

3 

2 

2 

NW 

W 

W 

NW 

W 

7 

9 

10 

13 

12 

S 

S 

s 

S 

S 

28 

30 

2.'> 

21 

21 

W 

W 

W 

W 

SW 

21 

19 

10 

12 

12 

NE 

NE 

NE 

NE 

NE 

3 

3 

2 

4 

3 

s 

S 

SE 

S 

SE 

4 

3 

3 

2 

2 

SE 

NE 

S 

E 

S 

9 

9 

12 

12 

11 

SW 

SW 

SW 

SW 

s 

2 

1 

2 

2 

2 

s 

s 

S 

S 

S 

17 

12 

7 

11 

11 

W 

SW 

SW 

W 

w 

8 

9 

14 

13 

14 

W 

W 

W 

W 

w 

0 

0 

0 

0 

0 

SE 

SE 

NE 

s 

NE 

22 

23 

19 

20 

18 

W 

SW 

SW 

SW 

SW 

10 

10 

9 

7 

8 

s 

s 

S 

S 

S 

1     10 

10 

10 

10 

10 

w 

NW 

NW 

N 

NW 

3 

2 

3 

2 

3 

W 

SE 

W 

N 

W 

10 

10 

10 

10 

10 

w 

w 

w 

w 

w 

11 

6 

2 

2 

3 

NW 

NW 

NW 

NW 

NW 

I 

1 

1 

1 

1 

w 

W 

NW 

NW 

NW 

] 

2 

2 

2 

2 

SW 

S 

W 

W 

W 

10 

12 

10 

20 

20 

17  h. 


NE 
0 
£ 
4 
N 
5 


S 
2 

N 

E 
2 

W 
14 
W 
2 

W 

7 

SE 

22 

few 

15 
NE 

3 
SE 

2 

S 
12 
SW 

2 
SW 

3 

W 
13 
W 

1 
NE 
15 

S 
10 

s 

13 

NE 
o 

NE 
10 

w 

8 

NW 

0 

NW 

2 

W 
16 


18  h. 


SE 

0 
E 

8 
W 

5 
SW 

1 
W 

3 
N 

1 
E 

2 

W 
17 
W 

2 
NW 

8 

S 
17 
SW 
17 
NE 

0 

s 

2 

SW 
10 

s 

2 

s 

8 

W 
13 
W 

1 

E 
17 

S 
10 

s 

14 
N 
2 
SW 
10 
W 
10 

w 

1 

NW 
2 
W 


19  h. 

20  h. 

21  h. 

32  h. 

E 

NE 

NE 

SE 

0 

0 

8 

15 

E 

E 

NE 

N 

7 

8 

8 

7 

W 

NW 

NW 

NW 

6 

« 

2 

2 

N 

NE 

NE 

SE 

1 

1 

2 

4 

W 

W 

W 

SE 

1 

2 

2 

2 

N 

N 

NE 

N 

2 

1 

1 

8 

E 

E 

W 

W 

1 

0 

2 

8 

W 

W 

W 

W 

13 

15 

15 

19 

W 

W 

W 

W 

4 

4 

4 

14 

NW 

NW 

SW 

NW 

3 

5 

5 

3 

s 

E 

SE 

S 

17 

14 

11 

14 

SW 

SW 

SW 

E 

22 

20 

15 

20 

NE 

NE 

S 

8 

20 

27 

20 

20 

E 

E 

NW 

E 

2 

8 

10 

11 

SE 

W 

SW 

N 

10 

10 

10 

11 

SW 

SW 

s 

S 

2 

2 

3 

6 

s 

s 

s 

s 

19 

23 

18 

19 

W 

W 

W 

W 

12 

14 

13 

16 

W 

W 

W 

SW 

1 

1 

0 

4 

NE 

NE 

E 

E 

18 

17 

11 

29 

SW 

S 

s 

SW 

10 

13 

18 

19 

s 

S 

SE 

S 

14 

20 

21 

20 

N 

NW 

N 

NW 

2 

2 

2 

8 

N 

N 

NW 

W 

10 

10 

10 

13 

W 

w 

w 

W 

11 

21 

21 

20 

w 

N 

N 

SW 

1 

1 

1 

1 

NW 

W 

NW 

w 

2 

2 

3 

5 

W 

W 

W 

w 

21 

21 

17 

17 

8 
18 
N 

7 
SW 

2 
SW 

3 
SE 

2 
NE 

1 
W 

0 

W 
22 
W 
16 
SW 

4 

SE 
15 
W 
22 

S 
20 
W 
13 

NW 
10 

s 
11 
s 

12 
W 

12 

SW 

3 

W 

28 
SW 
18 
S 
14 
W 
11 
W 
10 
W 
19 
SW 

1 

NW 
5 

W 
15 
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THE  DIRECTIOlSr  AND  VELOCITY  OF  THE  WIND, 

For  March,  1870. 


Date. 


1., 

2.. 

3.. 

4.. 

5.. 

().. 

7.. 

8.. 

!».. 
10.. 
11.. 
13.. 
Vi.. 
14.. 
15.. 
16.. 

n.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24.. 

2.5.. 

26. 

27.. 

2f?. 

29.. 

?X).. 

31.. 


Oh. 

Ih. 

2h. 

W 

W 

NW 

17 

15 

15 

W 

W 

W 

2(i 

29 

33 

W 

W 

W 

16 

17 

16 

NE 

NE 

NE 

3 

3 

2 

NE 

NE 

NE 

4 

5 

5 

NE 

NE 

NE 

2 

1 

0 

NE 

NE 

NE 

3 

3 

4 

S 

S 

SW 

2 

3 

6 

W 

W 

W 

23 

21 

22 

E 

E 

SE 

2 

2 

2 

W 

W 

SW 

3 

1 

1 

W 

S 

SW 

2 

3 

1 

N 

NW 

N 

10 

10 

11 

N 

N 

N 

5 

4 

4 

N 

N 

N 

5 

5 

2 

E 

E 

E 

50 

50 

50 

N 

N 

N 

3 

5 

6 

N 

N 

N 

12 

11 

11 

N 

N 

N 

3 

4 

2 

W 

S 

S 

9 

5 

5 

SW 

SW 

W 

10 

10 

4 

W 

N 

N 

10 

4 

5 

w 

W 

W 

30 

30 

31 

W 

W 

W 

25 

25 

25 

NE 

NE 

NE 

8 

10 

11 

SW 

s 

S 

6 

4 

5 

NE 

SE 

E 

11 

15 

14 

SE 

N 

N 

2 

3 

7 

N 

N 

NW 

4 

4 

4 

N 

N 

N 

5 

4 

3 

E 

E 

N 

10 

5 

5 

3h. 


W 

8 

W 
28 
W 

15 
NE 

2 
NE 

5 
NE 

0 
NE 

4 
SW 

5 

W 
22 
SE 

3 
SW 

1 
W 

1 

N 
15 
N 

3 
N 

2 

E 
46 
N 

6 
N 
10 
N 

1 

S 

4 
W 

9 
N 

6 

W 
28 
W 
26 
NE 
11 

S 

5 
E 
12 
N 

8 
N 

5 
NE 

3 
SW 

5 


4h.  i   5h. 


6h. 


7h. 


w 

w 

W 

12 

10 

6 

W 

w 

W 

25 

23 

22 

W 

E 

NE 

15 

10 

8 

NE 

NE 

NE 

3 

2 

4 

NE 

NK 

NE 

4 

4 

5 

NE 

NE 

NE 

3 

3 

3 

NE 

NE 

NE 

4 

5 

4 

S 

W 

SW 

7 

10 

9 

W 

W 

W 

21 

18 

12 

SE 

W 

W 

3 

4 

4 

SW 

S 

SW 

2 

3 

4 

N 

N 

N 

1 

1 

1 

N 

NW 

NW 

10 

9 

8 

NW 

N 

N 

4 

7 

6 

N 

N 

N 

2 

4 

2 

E 

E 

N 

30 

10 

13 

N 

N 

N 

8 

15 

12 

N 

N 

N 

10 

10 

12 

N 

N 

N 

0 

0 

1 

S 

s 

S 

3 

3 

3 

W 

W 

N 

9 

4 

5 

S 

W 

W 

11 

13 

11 

w 

W 

N 

25 

25 

20 

S 

W 

S 

25 

28 

25 

NE 

NE 

NE 

6 

7 

10 

S 

S 

SB 

4 

7 

10 

E 

R 

E 

6 

5 

8 

NE 

NE 

E 

9 

5 

5 

NE 

N 

N 

3 

8 

8 

N 

N 

N 

3 

3 

3 

W 

NW 

N 

4 

3 

4 

w 

8 

W 
21 

NE 

8 
NE 

4 
NE 

4 
NE 

4 
NE 

3 

S 
13 
W 

0 
W 

4 
W 

2 
N 

1 
NW 

4 
N 

4 
N 

4 

W 
15 
N 
17 
N 

9 
N 

1 

S 

5 
W 

4 

W 
17 
N 
15 
W 
21 
NE 
11 
SE 
12 
E 
10 
NE 

5 
N 

8 
N 

1 
NE 


8h. 


W 

4 

W 

20 

NE 

7 
NE 

3 
NE 

0 
NE 

4 
NE 

2 

W 
13 
W 

0 

w 

3 

W 
1 

N 

1 
NW 

3 
N 

2 
N 

3 

W 
15 
N 
18 
N 
10 
N 

1 

S 

4 
N 

3 

W 
15 
N 
13 
W 
22 
NE 

6 

S 
11 
E 
10 
NE 

4 
N 

6 
W 

1 
NE 

0 


9h. 


W 
2 

NW 
19 
NE 

2 
NE 

3 
NE 

0 
NE 

4 
NE 

1 

W 
15 
W 

0 

w 

3 

W 
3 

N 
1 

NW 


N 
2 

W 
14 

NW 
17 
N 

5 
N 

1 

S 

5 
NE 

4 

W 
13 
W 
12 
W 
23 
NE 

6 
SE 
10 
E 

8 
N 

3 
N 

5 
W 

SE 
0 


10  h.     11  h. 


W 
3 

W 

18 
NE 

2 
NE 

6 
NE 

0 
NE 

3 
NE 

1 

W 
19 
W 

0 
W 

4 
N 

3 
N 

3 
NW 

8 
N 

3 
N 

2 

W 
10 
NW 
18 
N 

3 
N 

1 

S 

7 
N 

4 

W 
16 
W 
15 
W 
20 
NE 

5 
SE 
13 
E 
10 
N 

4 
N 

8 
W 

2 
W 

0 


W 

2 

NW 

17 

NE 

2 
NE 

7 
NE 

0 
NE 

3 
NE 

0 
W 
20 
W 

2 
W 

5 
SW 

5 
N 

2 
NW 

7 
N 

2 
N 

2 
W 
10 
NW 
13 
N 

3 
N 

1 

S 

(> 
N 

5 
W 
16 
W 
17 
W 
11 
NE 

3 
SE 
10 
E 

5 
N 

3 
N 
10 

w 

1 

w 

0 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

For  March,  1870. 


Date. 


9. 

10. 

In. 

I  12. 

13. 

14. 

,5. 
I  16. 
I  17. 

18. 

19. 

20. 

2t. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


12  h. 

13  h. 

14  h. 

16  h. 

16  h. 

17  h. 

W 

W 

W 

W 

w 

W 

3 

3 

2 

2 

10 

10 

NW 

W 

W 

W 

NW 

NW 

16 

15 

16 

17 

18 

19 

NE 

NE 

NE 

NE 

NE 

NE 

1 

1 

1 

1 

1 

1 

NE 

NE 

NE 

NE 

NE 

NE 

8 

8 

5 

6 

3 

2 

NE 

NE 

NE 

NE 

NE 

NE 

0 

4 

2 

0 

3 

0 

NE 

NE 

NE 

NE 

NE 

NE 

4 

4 

3 

3 

4 

3 

NE 

NE 

NE 

NE 

NE 

NE 

1 

0 

0 

1 

1 

0 

W 

W 

W 

W 

W 

W 

14 

12 

10 

10 

10 

6 

W 

NW 

w 

w 

w 

W 

3 

11 

11 

10 

8 

9 

W 

NW 

NW 

N 

N 

N 

5 

3 

4 

4 

3 

4 

N 

NW 

NW 

N 

N 

N 

6 

8 

7 

4 

5 

4 

N 

N 

N 

N 

N 

N 

2 

2 

2 

2 

2 

2 

NW 

NW 

NW 

N 

N 

N 

5 

4 

4 

7 

6 

8 

NW 

N 

NW 

N 

N 

N 

3 

3 

2 

2 

1 

1 

N 

N 

N 

N 

E 

E 

2 

2 

2 

3 

6 

14 

W 

W 

W 

W 

W 

W 

10 

15 

14 

15 

17 

12 

NW 

NW 

NW 

NW 

NW 

NW 

13 

12 

10 

16 

12 

13 

N 

N 

N 

N 

N 

N 

3 

3 

2 

% 

5 

2 

N 

N 

N 

N 

N 

W 

1 

0 

0 

0 

0 

0 

S 

s 

s 

sw 

SW 

SW 

7 

7 

3 

10 

11 

10 

N 

N 

NW 

E 

E 

N 

2 

4 

3 

3 

2 

3 

W 

W 

W 

W 

W 

W 

17 

13 

15 

20 

19 

20 

W 

W 

W 

W 

W 

W 

16 

16 

20 

21 

21 

15 

W 

W 

NW 

NW 

NW 

NW 

7 

7 

8 

10 

10 

12 

W 

W 

W 

w 

w 

W 

4 

4 

2 

3 

2 

1 

SE 

SE 

SE 

SE 

SE 

SE 

15 

13 

13 

11 

10 

12 

N 

E 

NE 

NE 

NE 

N 

8 

5 

11 

13 

12 

17 

NW 

N 

NW 

N 

N 

N 

2 

5 

5 

6 

7 

3 

N 

N 

N 

N 

N 

N 

9 

7 

8 

2 

8 

10 

NE 

NE 

NE 

NE 

NE 

NE 

2 

2 

3 

4 

3 

1 

W 

N 

N 

NE 

NE 

N 

1 

2 

1 

2 

1 

1 

18  h. 


W 

12 
W 

20 

NE 

1 
NE 

3 
NE 

2 
NE 

4 
NE 

0 
W 

0 

w 

5 
N 

4 
N 

1 
N 

2 
N 

7 
N 

2 
E 
23 
W 
13 
NW 
16 
N 

3 
W 

0 
SW 
12 
N 

3 

W 
18 
N 
10 
NW 
13 
W 

SE 
12 
E 
17 
N 

3 
N 
10 
E 

0 
N 

0 


19  h. 

20  h. 

21  h. 

W 

NW 

W 

10 

13 

13 

w 

W 

NW 

19 

18 

17 

E 

NE 

N 

1 

1 

2 

NE 

NE 

NE 

7 

2 

7 

NE 

NE 

NE 

2 

3 

3 

NE 

NE 

NE 

4 

2 

3 

NE 

NE 

E 

0 

1 

0 

w 

S 

W 

3 

11 

14 

W 

W 

W 

2 

3 

3 

N 

N 

NE 

5 

5 

5 

NW 

W 

NW 

2 

3 

3 

N 

N 

NE 

3 

12 

10 

NW 

NW 

N 

7 

6 

7 

N 

N 

N 

1 

2 

2 

E 

NE 

E 

30 

33 

36 

W 

W 

N 

10 

8 

4 

N 

N 

N 

14 

15 

21 

N 

N 

N 

3 

3 

3 

W 

W 

W 

0 

1 

4 

SW 

SW 

SW 

7 

12 

13 

w 

N 

N 

4 

4 

5 

W 

W 

W 

16 

18 

27 

N 

N 

N 

14 

15 

17 

NW 

NW 

NW 

7 

10 

5 

W 

NW 

NE 

1 

2 

2 

SE 

E 

E 

14 

18 

15 

E 

E 

NE 

13 

8 

9 

NW 

N 

NE 

5 

6 

3 

N 

N 

NE 

8 

5 

5 

SE 

N 

N 

0 

0 

6 

N 

N 

N 

0 

0 

3 

22  h. 


W 

21 
SW 
16 
NE 

6 

NE 
5 

NE 
3 

NE 
4 
N 
0 

w 

13 
NW 

1 
W 

3 
W 

2 

W 
16 
N 

8 
N 

3 
E 
12 
N 

2 
N 
10 
N 

5 
W 

7 

S 
10 
NE 

3 

W 
28 
W 
17 
N 

5 
NE 

2 
E 
20 
E 

9 
N 

3 
N 

6 
E 

6 
N 

5 
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THE  DIRECTIOlSr  AND  VELOCITY  OF  THE  WIND, 

For  April,  1870. 


Date. 


Oh. 

Ih. 

2h. 

3h. 

NW 

N 

E 

E 

5 

14 

17 

16 

E 

E 

N 

NE 

10 

5 

8 

8 

NE 

NE 

N 

NE 

20 

20 

20 

22 

N 

N 

N 

N 

19 

18 

18 

21 

NE 

NE 

E 

E 

9 

11 

8 

13 

N 

N 

N 

N 

6 

11 

10 

7 

N 

E 

N 

W 

4 

3 

8 

10 

W 

NW 

NW 

w 

7 

8 

11 

10 

N 

N 

N 

N 

4 

8 

8 

7 

N 

N 

N 

N 

4 

4 

4 

3 

N 

N 

N 

N 

10 

13 

13 

11 

N 

N 

N 

S 

10 

20 

19 

28 

E 

NE 

NE 

NW 

10 

5 

5 

7 

S 

W 

S 

S 

11 

11 

8 

5 

N 

N 

N 

E 

9 

7 

5 

9 

SE 

SE 

S 

SE 

23 

23 

23 

23 

SE 

SE 

SE 

S 

17 

17 

19 

20 

E 

NE 

E 

E 

24 

25 

27 

20 

S 

SW 

S 

W 

8 

9 

3 

1 

SE 

SE 

SE 

E 

4 

6 

4 

4 

S 

S 

NW 

NE 

7 

H 

2 

7 

N 

NE 

E 

N 

2 

4 

0 

0 

SW 

S 

S 

S 

20 

18 

15 

13 

S 

S 

S 

W 

9 

10 

4 

10 

NE 

NE 

N 

NE 

7 

9 

9 

12 

SW 

SW 

SW 

SW 

13 

18 

25 

25 

S 

S 

S 

S 

11 

13 

14 

12 

SW 

SW 

W 

W 

10 

10 

13 

14 

NE 

E 

E 

E 

0 

0 

5 

4 

S 

NE 

W 

NE 

0 

0 

0 

1 

4h. 


5h. 

eh. 

7h. 

8h. 

9h. 

10  h. 

E 

NE 

NE 

N 

NE 

N 

11 

8 

10 

8 

2 

2 

N 

N 

N 

N 

NE 

NE 

8 

4 

3 

6 

3 

3 

NE 

NE 

NE 

NE 

NE 

NE 

23 

23 

25 

17 

22 

20 

NE 

NE 

NE 

NE 

NE 

NE 

Ifi 

20 

21 

21 

25 

24 

E 

SK 

E 

E 

E 

E 

11 

10 

8 

9 

7 

7 

N 

w 

N 

N 

N 

NE 

10 

4 

2 

1 

1 

3 

w 

W 

NW 

W 

NW 

N 

7 

6 

«  1 

8 

7 

0 

w 

NW 

W 

N 

W 

NW 

9 

7 

4 

5 

2 

1 

N 

N 

N 

N 

N 

N 

5 

1 

1 

1 

1 

2 

N 

N 

N 

N 

N 

N 

10 

5 

fi 

6 

4 

3 

N 

N 

N 

N 

N 

N 

5 

5 

7 

6 

7 

9 

w 

W 

W 

SW 

W 

W 

25 

20 

17 

14 

14 

13 

W 

NW 

N 

SE 

SE 

SE 

8 

5 

1 

1 

0 

3 

SW 

SW 

SW 

S 

s 

S 

4 

5 

5 

5 

4 

2 

SE 

S 

S 

S 

S 

S 

14 

11 

12 

15 

14 

12 

SE 

SE 

SE 

S 

SE 

SE 

2« 

24 

25 

23 

24 

26 

SE 

SW 

SW 

SW 

SW 

SW 

8 

2 

5 

6 

5 

7 

E 

E 

NE 

E 

NE 

NE 

29 

22 

13 

5 

16 

14 

S 

E 

E 

E 

NE 

E 

1 

9 

5 

6 

6 

4 

NE 

NE 

NE 

NE 

NE 

NE 

4 

4 

4 

4 

4 

2 

W 

N 

NE 

NE 

NW 

NW 

9 

10 

8 

4 

5 

5 

N 

N 

N 

N 

N 

N 

0 

0 

1 

1 

1 

1 

s 

s 

S 

SE 

S 

S 

15 

13 

13 

14 

16 

15 

N 

NW 

SW 

NE 

N 

N 

2 

2 

8 

11 

13 

18 

N 

W 

W 

W 

NW 

W 

IH 

11 

14 

10 

10 

12 

SW 

SW 

SW 

SW 

SW 

SW 

If) 

9 

3 

3 

1 

1 

s 

S 

S 

s 

SE 

s 

11 

10 

10 

12 

13 

12 

NW 

w 

NW 

NW 

NW 

W 

2 

2 

0 

0 

10 

8 

NE 

NE 

E 

NE 

NE 

NW 

2 

3 

1 

2 

7 

9 

N 

N 

N 

N 

N 

N 

3 

4 

5 

6 

7 

8 

11  h. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


E 

15 
N 

9 
N 
25 
NE 
22 
E 
11 
N 

9 
W 

8 
W 

9 
N 

7 
N 

9 
N 

7 

SW 

28 

NW 

8 
SW 

4 

E 
19 
SE 
24 

S 
15 
E 
18 
SW 

2 
NE 

6 
NE 

7 
N 

0 
SE 
13 
N 

8 
N 
15 
SW 
21 

S 

13 

NW 

11 

E 

1 
W 

2 


NE 

4 
NE 

3 

N 
13 

N 
25 
NE 

6 
NE 

1 

N 

2 
NW 

0 

N 

6 

N 

3 

N 

9 

W 
14 
SE 

3 
SW 

2 

S 
13 

S 
26 
W 

8 
E 


NE 

1 
NW 

2 

N 

1 

S 
13 
NE 

9 
W 

8 
SW 

3 

S 
11 

w 

16 

NW 
4 

N 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

For  April,  1870. 


Date. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10 
11 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 
22 
23 
24 
26 
26 

27 

28 

29 

30 


12  h. 


N 

1 
NW 

1 

N 
14 
N 
21 
NE 

5 
NE 

1 
N 

0 
NW 

1 
N 

2 
N 

5 
N 

9 

\/ 
12 
SE 

3 
W 


11 
SE 
18 
W 

9 
W 

4 

NE 
2 

NE 

NW 
1 

N 

1 

S 

10 

N 

2 

NW 

4 

SW 

2 

S 

11 

NW 

17 

W 


13  h. 


N 
19 
N 
20 

NE 
5 

NE 
1 
N 

N 

1 
N 

2 
N 

5 
N 
11 
W 


W 
2 

S 

14 

SE 

19 

SW 

12 

NE 

4 

NE 

2 

NE 

1 

W 

1 

N 
1 
S 
12 
N 
1 
NW 
1 
S 
3 
S 
10 

w 

14 
W 

6 

N 
11 


14  h. 


NE 

NW 

9 
N 
18 
N 
20 
NE 

9 
W 

3 
N 

0 
N 

0 
N 

1 
N 

2 
N 

5 
N 

6 
SE 

3 
W 

2 

S 
12 
SE 
11 

E 

8 
NE 

2 

S 

2 
NE 

1 
W 

1 
N 

0 

S 
12 
N 

0 

w 

1 
s 
1 
s 
11 
w 

14 

w 

2 

N 
12 


15  h. 


N 
3 

N 
14 

N 
18 
N 
21 
NE 
10 

w 

0 

N 

1 
N 

0 
N 

1 
N 

3 
N 

8 
N 

8 
SE 

2 
W 

2 

S 
16 
SE 
10 

s 

8 
E 

7 
S 
2 

N 

1 
■   N 

9 
N 

0 

s 

10 

N 
0 

NW 

SW 

1 
s 
11 

NW 
10 

NW 
2 

NW 
13 


16  h. 


NW 

1 
NE 
20 
N 
22 
N 
16 
NE 

9 
NW 

0 
N 

2 
NE 

0 
N 

1 
N 

1 
N 

6 
N 

8 
SE 

2 
N 

3 

S 
18 

S 
11 
SE 

7 
NE 

8 

S 

4 
NE 

0 
NW 

8 
N 

1 

S 

4 
NE 

2 

NW 

1 

SW 

1 
s 

12 
W 

10 

NW 

0 

NW 

14 


17  h. 


NE 
2 
NE 
18 
N 
18 
N 
17 
NE 
6 

W 
0 

s 

2 

NE 

0 
N 

1 
N 

1 
N 

5 
N 

5 
SE 

2 
N 

2 

S 
18 

S 

3 
NE 

8 
NE 

9 

S 

3 
NE 

1 
NW 

6 
N 

1 


NE 
3 
NW 
1 
S 
4 
S 
16 
W 
1 

N 

1 

NW 

16 


18  h. 


N 

1 
NE 
15 
N 
21 
N 
15 
NE 

2 
W 

0 

S 

2 
E 

0 
N 

1 
N 

3 
N 

7 
NE 

8 
SE 

3 
N 

6 

S 
17 

S 

5 
W 

8 
NE 

4 

S 

6 
NE 

1 
NW 

6 
N 

0 

s 

0 

NE 
0 

N 
1 
S 

1 

s 

17 

NW 

0 

NW 

1 

NW 

18 


19  h. 

80  h. 

N 

E 

1 

1 

E 

NE 

22 

28 

N 

N 

21 

20 

N 

N 

10 

6 

NE 

NE 

6 

NW 

N 

0 

4 

8 

S 

3 

3 

SE 

NE 

2 

3 

N 

N 

2 

1 

N 

N 

1 

2 

N 

N 

6 

11 

N 

N 

11 

8 

SE 

SE 

10 

13 

N 

NE 

11 

8 

S 

S 

17 

18 

S 

S 

6 

2 

W 

E 

14 

23 

NE 

NE 

5 

3 

SW 

S 

8 

11 

NE 

E 

3 

5 

W 

NW 

6 

7 

NE 

NE 

1 

1 

S 

S 

11 

10 

NW 

NE 

0 

2 

s 

s 

1 

8 

s 

S 

1 

9 

s 

S 

18 

15 

NW 

N 

2 

0 

NE 

E 

1 

1 

NW 

NW 

20 

20 

21  h. 


N 

8 
NE 
21 
N 
16 
N 

3 
NE 

5 
NE 

5 
SE 

3 

S 

2 
N 

2 
N 

3 
N 
10 
SE 
10 

s 

13 
N 
15 

S 
23 

S 

2 

E 
23 

S 
11 

s 

8 
SE 
10 
N 

3 
N 

1 

S 
10 
NE 

4 

W 
12 

S 

5 

W 
14 
N 

2 
N 

2 

NW 

20 


S2h. 


SW 
8 

NE 
22 
NE 
23 
NE 

5 
N 

8 
NE 

3 

NW 

12 

N 

2 
N 

2 
N 

2 
W 

9 
NE 
11 

S 
10 
NE 
11 
SE 
20 
SE 

5 

E 
16 

S 
15 
SW 

7 
SW 
10 
SE 

5 
SW 
13 

S 
10 

w 

7 

w 

14 
S 
7 

W 

20 

N 

3 

SW 

7 

NW 


98  h. 


NE 

22 

NE 

21 

NE 

7 
NW 

9 
E 

3 

W 
10 
N 

4 
N 

2 
N 

2 
N 
11 
NE 
12 
SW 
12 
N 
11 
SE 
20 

S 
12 

E 
22 

S 
10 

s 

6 

s 

7 
NE 

4 

S 
19 

S 
11 

N 

6 
NW 
18 

S 
10 
SW 
12 
NW 

4 

E 

0 
NW 
20 
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THE  DIRECTION  AISTD  VELOCITY  OF  THE  WIND, 

For  May,  1870. 


Date. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Oh. 

Ih. 

2h. 

3h. 

4h. 

5h. 

6h. 

7h. 

8h. 

9h. 

10  h. 

NW 

NW 

NW 

NW 

N 

N 

N 

N 

N 

N 

N 

25 

27 

28 

30 

20 

10 

5 

5 

5 

5 

5 

E 

E 

E 

E 

E 

S 

s 

S 

S 

S 

S 

8 

7 

5 

4 

3 

5 

4 

5 

3 

5 

4 

S 

S 

NE 

SW 

E 

SE 

S 

SW 

SW 

SW 

S 

17 

18 

20 

24 

21 

21 

18 

19 

19 

13 

11 

NW 

NW 

W 

SE 

SW 

E 

NE 

E 

E 

NE 

NE 

16 

19 

24 

22 

.  19 

20 

25 

27 

24 

17 

8 

E 

SW 

E 

SE 

E 

N 

NE 

NE 

NE 

E 

SW 

3 

6 

3 

4 

7 

8 

5 

11 

9 

5 

5 

s 

S 

S 

S 

S 

S 

SW 

SW 

W 

NE 

NE 

8 

8 

9 

9 

10 

10 

5 

4 

8 

7 

5 

N 

N 

NE 

N 

w 

NW 

NE 

N 

N 

NW 

NE 

3 

8 

5 

7 

3 

5 

2 

2 

2 

2 

1 

N 

N 

NW 

NW 

SW 

NW 

N 

E 

E 

E 

SE 

3 

4 

5 

6 

6 

5 

5 

1 

2 

4 

3 

SE 

S 

S 

SE 

s 

S 

S 

S 

S 

S 

S 

8 

9 

9 

9 

9 

9 

9 

8 

9 

11 

7 

S 

S 

SE 

SE 

SE 

S 

s 

S 

S 

s 

SE 

12 

11 

9 

9 

10 

10 

9 

9 

10 

9 

9 

S 

SE 

SW 

NE 

NE 

N 

NE 

N 

N 

N 

N 

6 

2 

2 

3 

3 

3 

2 

3 

4 

4 

5 

W 

S 

NE 

SW 

SW 

W 

S 

S 

S 

SW 

W 

8 

9 

10 

10 

10 

5 

3 

3 

6 

5 

5 

W 

SW 

W 

E 

w 

W 

SW 

NE 

SW 

W 

W 

4 

2 

3 

7 

1 

4 

10 

7 

7 

7 

6 

NE 

E 

SE 

E 

SE 

S 

W 

SW 

SW 

SW 

NE 

4 

5 

4 

2 

3 

3 

6 

13 

14 

10 

5 

W 

W 

SW 

SW 

SW 

SW 

SW 

W 

W 

SW 

SW 

13 

18 

19 

18 

16 

10 

2 

2 

2 

0 

2 

S 

S 

SW 

W 

SW 

SW 

SW 

NE 

N 

NW 

W 

2 

9 

9 

11 

12 

14 

15 

15 

13 

(i 

5 

SW 

W 

N 

w 

S 

SW 

W 

W 

SW 

s 

S 

2 

2 

2 

2 

4 

3 

2 

2 

3 

3 

3 

SW 

s 

SW 

SW 

S 

S 

S 

S 

S 

S 

s 

15 

17 

17 

20 

20 

21 

19 

16 

17 

14 

13 

SW 

S 

S 

S 

s 

S 

S 

S 

S 

S 

s 

20 

20 

20 

23 

23 

18 

17 

13 

6 

10 

8 

SW 

SW 

SW 

SW 

SW 

SW 

SW 

SW 

SW 

N 

N 

8 

12 

16 

15 

17 

14 

11 

8 

7 

5 

3 

SW 

NE 

NE 

N 

W 

N 

N 

N 

W 

W 

N 

2 

13 

13 

9 

8 

11 

12 

7 

8 

6 

3 

NW 

NW 

NW 

N 

N 

N 

NW 

W 

NW 

NW 

W 

10 

5 

3 

3 

12 

11 

7 

10 

8 

2 

5 

SW 

SW 

SW 

SW 

s 

S 

S 

SE 

S 

S 

S 

14 

18 

13 

15 

17 

13 

9 

10 

11 

11 

12 

S 

S 

S 

S 

s 

S 

s 

s 

s 

s 

SW 

10 

10 

11 

7 

10 

13 

14 

14 

13 

13 

8 

W 

SW 

NW 

NW 

w 

W 

W 

SW 

SW 

SW 

W 

13 

12 

14 

13 

13 

12 

11 

9 

5 

8 

8 

SW 

N 

NE 

NE 

NE 

N 

NE 

NE 

N 

N 

N 

12 

11 

14 

10 

9 

12 

13 

14 

10 

12 

9 

NE 

E 

E 

E 

SE 

E 

E 

SE 

E 

E 

E 

14 

16 

16 

18 

19 

17 

13 

13 

14 

10 

3 

NE 

N 

E 

NE 

E 

E 

E 

E 

E 

E 

E 

11 

16 

18 

9 

9 

2 

2 

0 

1 

1 

0 

S 

SE 

SE 

S 

S 

SE 

SE 

s 

S 

S 

SE 

7 

5 

5 

6 

4 

2 

2 

1 

2 

2 

2 

S 

S 

SW 

SW 

S 

S 

S 

s 

S 

S 

S 

10 

10 

10 

12 

15 

11 

12 

11 

10 

11 

7 

S 

s 

s 

S 

SW 

s 

S 

s 

s 

S 

S 

11 

11 

13 

10 

12 

10 

6 

4 

5 

4 

5 

11  h. 


N 

5 

S 

5 

SW 

10 

N 

7 

NE 

5 

SW 

2 

N 

1 

SE 

1 

S 

8 

SE 

9 

N 

6 

W 

3 

W 

7 

NE 

2 

SW 

NW 
4 
S 
3 
S 

13 
S 

11 

w 

4 
NW 

3 
W 

1 

S 

10 

SW 

6 
W 

3 
N 

7 
NE 

3 
E 

1 
SE 

8 

S 

4 

S 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

For  Mat,  1870. 


Datb. 


2 

3 
4 

6 

8 
9 

10. 
11, 
12 
13. 
14, 
15. 
1(). 
17, 
18. 
19, 
20, 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29 
30 
31 


12  h. 


N 
1 
S 
9 
S 
9 
NW 
9 

SW 
4 

SW 
2 

NE 
2 

SE 
5 


SE 
10 

N 
5 

^v 

3 

W 
2 

NE 

3 
SW 

3 
SW 


s 

15 
S 
10 

w 

3 
N 

6 
W 

0 

s 

14 

SW 

SW 
2 

N 

5 
NE 

3 
E 

1 
SE 


13  h. 


NW 

2 

S 

10 

SW 

10 

NW 

8 
E 

2 
W 

3 
N 

1 
SE 

8 

S 
10 
SE 
11 
N 

7 
W 

2 
W 

5 

S 

1 
SW 

3 
NW 

5 
SE 

2 

S 
12 

S 

9 
W 

5 

NW 

11 

W 

1 

S 
Hi 
SE 

1 
NW 

5 
NE 

4 
NE 

6 
E 

0 

S 

8 

S 

4 

S 

4 


14  h. 


NW 

2 

8 

12 

SW 

10 

NW 

7 
W 

0 
W 

4 
N 

1 
SE 

2 

S 
10 
SE 

8 
N 

8 
W 

6 
NE 

S 

1 
SW 

3 
SW 

3 
SE 

3 

S 

10 

s 

6 

NW 

3 

N 
13 
N 

1 

S 
13 
W 

0 
SW 

9 
N 

2 
NE 

5 
E 

1 

S 

7 

S 

2 

S 

4 


15  h. 


NW 

1 

S 
11 

SW 
10 
N 

6 
NW 

1 
N 

3 
N 

1 
SE 

1 

S 
10 

s 

10 

N 
8 
W 

3 

NE 

2 
SE 

1 
SW 

2 
NW 

3 
SE 


10 

S 

4 
W 

2 

W 
15 
N 

1 

S 
16 

w 

0 
W 

10 

N 
2 
NE 
8 
E 
1 


I     s 
0 


16  h. 

17  h. 

18  h. 

19  h. 

20  h. 

21  h. 

22  h. 

NW 

NW 

NW 

NW 

NW 

NW 

E 

1 

1 

1 

2 

2 

1 

8 

S 

s 

S 

8 

8 

8 

8 

13 

14 

13 

17 

13 

13 

19 

S 

SW 

SW 

NE 

NE 

SE 

NE 

7 

4 

6 

10 

7 

7 

11 

NE 

NE 

NE 

N 

N 

NB 

NW 

4 

2 

2 

2 

s 

8 

4 

W 

W 

N 

NE 

8 

8 

8 

1 

3 

0 

2 

8 

3 

6 

NW 

NE 

SW 

SW 

N 

N 

8E 

3 

2 

1 

1 

2 

8 

8 

N 

N 

N 

N 

N 

N 

N 

3 

1 

2 

1 

2 

2 

SE 

SE 

SE 

SE 

SE 

SE 

8E 

0 

0 

1 

0 

0 

2 

2 

s 

S 

S 

S 

SE 

SE 

SE 

10 

V) 

12 

12 

12 

10 

11 

SE 

s 

S 

S 

S 

8 

8 

10 

8 

4 

3 

5 

3 

3 

N 

N 

N 

N 

N 

N 

E 

8 

8 

7 

7 

6 

7 

5 

W 

W 

W 

W 

W 

W 

W 

4 

4 

2 

3 

7 

10 

3 

W 

NW 

W 

SE 

NE 

NE 

W 

2 

1 

2 

5 

3 

2 

2 

SE 

E 

S 

SW 

8 

W 

W 

1 

2 

1 

1 

4 

10 

14 

SW 

S 

s 

S 

S 

8 

SW 

3 

2 

2 

3 

2 

1 

5 

NW 

NW 

W 

NW 

NW 

NE 

N 

3 

4 

2 

1 

1 

1 

2 

SE 

SE 

SE 

W 

SW 

SW 

SW 

3 

4 

3 

4 

4 

7 

18 

s 

S 

SW 

S 

SW 

S 

SW 

10 

9 

14 

15 

16 

18 

20 

s 

SE 

SE 

s 

s 

SW 

SW 

6 

3 

8 

10 

2 

6 

6 

W 

W 

W 

NW 

NW 

NW 

W 

2 

3 

1 

1 

1 

7 

9 

NW 

N 

N 

NW 

W 

N 

NW 

11 

10 

14 

11 

10 

11 

10 

N 

N 

W 

S 

SW 

8 

w 

1 

1 

2 

6 

9 

12 

15 

S 

S 

S 

SE 

s 

S 

S 

17 

13 

13 

13 

16 

18 

13 

W 

W 

W 

W 

W 

W 

W 

2 

1 

1 

4 

6 

9 

11 

W 

NW 

NW 

NW 

N 

NW 

NE 

3 

3 

3 

8 

11 

13 

10 

N 

N 

N 

NE 

E 

N 

NE 

6 

3 

6 

13 

13 

13 

13 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

9 

3 

4 

7 

10 

8 

12 

E 

E 

E 

£ 

SE 

S 

SW 

1 

2 

2 

2 

2 

8 

9 

S 

S 

S 

S 

S 

SW 

8 

8 

8 

10 

10 

9 

7 

10 

S 

S 

s 

8 

S 

SW 

8 

0 

1 

6 

8 

7 

5 

8 

S 

s 

SW 

SW 

SW 

SW 

SW 

3 

7 

10 

9 

5 

4 

5 

E 
9 
SE 
20 
SE 
14 
SE 
2 


8 

NB 
2 
SE 
8 
S 
10 
8 
ff 

SW 
7 

w 

4 

SE 

2 

W 

13 

SE 

6 

N 

2 

SW 

20 

SW 

20 

SW 

4 

SW 

6 

NW 

12 

S 

11 

8 

12 

W 

10 

w 

9 
E 
13 

N 
11 


10 

s 

9 

SE 
7 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

Fob  June,  1870. 


Datb. 

Oh. 

Ih. 

2h. 

3h. 

1 

S 
8 

SW 

7 

SW 

8 

SW 
6 

2 

SW 
10 

SW 
13 

SW 
16 

SW 
13 

3 

SE 
12 

SW 

8 

SW 
12 

SW 

14 

4 

SW 

4 

SW 

4 

6 

S 
8 

5 

SW 
15 

SW 
15 

SW 
20 

SW 

18 

6 

SW 
14 

SW 
14 

SW 
17 

SW 

18 

7 

S 

s 

S 

S 

3 

1 

2 

2 

8. 

NW 
7 

NE 
5 

E 

4 

NW 
11 

9 

S 

S 

S 

S 

18 

24 

34 

40 

10 

8K 

SE 

S 

S 

20 

21 

21 

22 

11 

E 

E 

E 

SE 

1 

1 

0 

0 

12 

S 

S 

S 

s 

14 

15 

13 

16 

13 

W 
3 

SE 
9 

SE 
18 

S 
16 

14 

S 
16 

s 

16 

S 
5 

SW 
6 

15 

s 

16 

S 
18 

S 
19 

S 
23 

16 

s 

4 

SW 
4 

S 
5 

SW 
3 

17 

s 

8 

SE 
2 

S 
2 

S 
2 

18.. 

S 
10 

S 
10 

S 
8 

S 
4 

19 

s 

s 

S 

S 

7 

11 

13 

14 

20 

N 

s 

SE 

S 

3 

6 

5 

8 

21 

NW 
15 

W 

14 

N 
15 

N 
15 

22. . . . 

W 

16 

W 

16 

W 

18 

W 

17 

23 

W 
12 

W 

16 

W 

18 

W 

14 

24 

SW 
8 

W 
9 

W 
5 

W 

5 

23 

NW 
2 

SW 
8 

SW 

SW 
9 

26 

N 
6 

NW 
10 

SE 
10 

SE 
10 

•27 

SW 
11 

SW 
10 

SW 

11 

SW 
12 

28 

N 

N 

E 

SE 

2 

8 

7 

5 

29 

SE 
9 

NE 
8 

NE 
7 

E 
4 

30 

SW 

7 

SW 
9 

SW 
10 

S 
10 

4h. 


E 
5 
W 

14 
SW 

13 
SW 


5h. 


SE 
10 

w 

10 
SW 

14 
SW 

10 
SW      SW 

18   ;   15 

SW      SW 
14     I     13 

S     i     E 


NE 

8 

SE 

45 

S 


E 

5 

SE 
41 

SW 


19     ]     15 


S 
0 

s 

17 

s 

18 
S 
5 
S 
22 
S 
4 
SW 
2 
NW 
9 
S 
12 
S 
8 
N 
13 
W 
16 
W 
15 
W 
9 

W 
12 
S 
12 
SW 
9 

W 
5 
E 
3 
S 
5 


2 
W 

10 

s 

10 
SW 

8 
N 
13 
W 
15 
W 
21 
W 

8 

NW 

13 

SW 

14 

NW 

9 
N 

5 
SE 

1 
SW 

4 


6h. 


15 

SW 

7 

SW 

11 

SW 

9 

SW 

15 

SW 

10 

E 

5 

NE 

5 

S 

26 

SE 

13 

SE 

13 

SE 

10 

s 

19 
NE 

2 

S 
14 

S 

9 
NW 

1 
W 

5 

S 

7 

S 

7 
NW 

7 

W 
13 
NW 
17 
W 

7 

NW 

11 

SW 
15 
SW 

8 

E 

r     5 

SE 

0 
SE 

5 


7h. 

8h. 

9h. 

10  h. 

S 

S 

S 

S 

15 

12 

10 

11 

SW 

SW 

SW 

SW 

6 

10 

13 

11 

SW 

SW 

SW 

SW 

11 

7 

8 

6 

SE 

SW 

SW 

SW 

6 

8 

10 

15 

SW 

SW 

SW 

SW 

10 

9 

10 

13 

SW 

SW 

SW 

SW 

4 

1 

1 

1 

E 

E 

E 

E 

2 

3 

2 

2 

NW 

N 

N 

NE 

3 

3 

2 

2 

S 

SE 

S 

SE 

30 

34 

35 

45 

SE 

S 

S 

SW 

12 

10 

8 

8 

S 

s 

S 

SE 

11 

13 

10 

9 

s 

s 

s 

S 

10 

9 

10 

10 

SE 

S 

s 

s 

18 

14 

10 

14 

SE 

SE 

s 

s 

1 

8 

5 

5 

S 

S 

s 

S 

4 

10 

11 

8 

W 

W 

SW 

W 

4 

3 

3 

3 

E 

N 

NW 

NW 

0 

2 

0 

0 

NW 

W 

NW 

NW 

2 

3 

2 

2 

S 

S 

S 

S 

3 

3 

4 

8 

W 

SW 

SW 

N 

7 

7 

2 

1 

W 

N 

S 

NW 

12 

9 

4 

3 

W 

W 

NW 

W 

10 

9 

7 

4 

NW 

W 

NW 

NW 

15 

8 

5 

3 

W 

W 

W 

W 

9 

2 

2 

2 

NW 

SW 

SW 

NE 

10 

8 

5 

3 

SW 

SW 

SW 

SW 

15 

15 

12 

12 

SW 

SW 

S 

SW 

18 

14 

10 

10 

S 

W 

SW 

NW 

4 

2 

2 

7 

E 

E 

E 

E 

0 

5 

6 

2 

S 

SW 

N 

NW 

2 

7 

6 

8 

11  h. 


9 

SW 

10 

SW 

10 

SW 

11 

SW 

17 
SW 

1 
NW 

2 
NW 

2 

SE 
29 

S 

3 

S 

9 

S 

8 

S 
14 

S 

5 

S 

3 

S 

3 
NW 

0 

N 

1 

S 
11 
NW 

5 
NW 

4 
W 

0 

N 

4 
NW 

2 

N 

SW    1 
13 

S 

3 
N 

6 
N 

3 
NW 
10 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

Fob  June,  1870. 


Date. 


1 
2 
3 
4 
5 
6 
7, 
8, 
9 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

80. 


13  h.  18  h.  14  h.  15  h.  I  16  h.  I  17  h.  18  h.  19  b.  20  h.  31  h.  33  h.  38  b. 


SW 

8 
SW 

7 
SW 

7 
SW 

9 
SW 
15 
W 

1 
NW 

2 
N 

S 

22 

SW 

3 

S 
8 
S 
10 

s 

12 
S 
6 

S 

7 

W 

3 

NW 
0 

w 

2 

S 

12 

NW 

2 
W 

6 
W 

0 
NE 

3 
N 

0 
NE 

4 
SW 
10 

S 

3 
NW 

9 
SW 

1 
N 

8 


9 
SW 

7 

SW 

6 

S 

8 

SW 

13 

W 

1 

NW 

3 
N 

1 

S 
14 
SW 

3 

S 
10 

s 

7 
S 
13 
S 


5 

S 
3 

NW 
0 

w 

2 

S 

11 

NW 

7 
NW 

3 
W 

0 
NE 

3 
N 

0 
N 

4 

S 
10 

S 

4 
NW 

5 
N 

NW 


SW 
9 

S 

7 

SW 

1 

s 

10 
SW 
15 

w 

1 

NW 
2 

NW 
1 

SE 
17 
SW 

2 

S 

7 

S 

5 
SW 
13 

S 

6 
SE 

3 
W 

3 
NW 

0 
SW 

1 

S 

14 

NW 

10 

s 

5 
W 

0 
NE 

2 
NW 

2 

N 

2 

S 
10 
SW 

4 
NW 

5 
N 

1 

NW 

10 


SW 
9 

SW 
2 

SW 

1 

SW 
15 

SW 
17 

w 

NW 

2 

NW 

1 

S 
17 
SW 

3 
E 

5 

S 

5 

S 
15 

S 


w 

3 
NW 

0 
SW 

1 

S 

11 

NW 
12 

S 

5 
W 

0 
SE 

3 
W 

1 
N 

5 
SW 

9 
SW 

« 

N 
4 

NE 

2 

NW 

10 


SW 
7 

SW 
3 

SW 

SW 
11 
SW 
14 
W 

3 
NW 

3 
NW 

1 

S 
18 
SW 

2 

S 

2 

S 

6 
SW 

9 

S 

5 


NW 

4 
NW 

1 
SW 

1 

S 

9 

NW 

13 

NW 

8 
W 

5 
SW 

2 
W 

3 
N 

3 

S 
10 
SW 

6 
N 

4 
W 

4 
N 

9 


NE 

6 

SE 

1 

SW 

2 

SW 

12 

SW 

10 

W 

NW 

3 

NW 

1 
S 
14 
W 
2 
S 
4 
S 
6 

SW 
2 
S 
7 

SW 

w 

3 

NW 

SW 

0 

S 

8 

NW 

10 

w 

6 
W 

5 
SW 

3 
NW 

1 
N 

3 
SE 
12 
SW 

6 
N 

5 
W 

3 
N 

9 


SW 

11 

SE 

2 

SW 

2 

SW 

15 

SW 

13 

W 

1 


SW 

8 

SE 

2 

SW 

7 

SW 

11 

SW 
14 

w 

1 


NW  I  NW 

2  I      1 

NW     NW 
1  1 


14 
W 
3 

S 
15 
S 
6 
S 
2 
S 
8 
S 
3 

NW 
3 

SW 
3 

SW 
0 

s 
11 

NW 

8 
NW 

6 
SW 

4 

S 

1 
NW 

0 
SW 


17 

SW 

2 

N 

10 

NW 

2 

NW 

10 


23 
NW 

4 
S 
14 
SE 
9 
S 
1 

s 

9 

S 
2 

NW 
3 
S 
6 

SW 
1 

s 

7 

NW 

12 

NW 

3 
W 

3 

8 

1 
NW 

4 
N 

6 

S 
12 
SW 

7 
NE 
10 
N 

0 
N 
10 


SW 

4 

SE 

SW 

8 
SW 

8 
SW 

15 

W 

2 
NW 

2 
NE 

4 

S 

33 

NW 

4 

S 

17 

S 

3 
SE 

4 

S 

9 

S 

5 
NW 

3 

S 

3 
SW 

2 

S 

8 

NW 

12 

W 

7 
NW 

7 

S 

3 
NW 

5 
N 

6 

S 

18 

NW 

8 
NW 

8 
NW 

0 
N 
10 


31  h. 

33  h. 

S 

8 

6 

7 

8 

8 

2 

3 

SW 

8W 

4 

3 

SW 

SW 

7 

10 

SW 

SW 

16 

17 

W 

w 

1 

1 

NW 

NW 

2 

6 

S 

SB 

4 

5 

S 

8 

20 

19 

NW 

N 

2 

4 

S 

8 

16 

15 

W 

W 

3 

0 

S 

8 

4 

10 

S 

s 

9 

18 

S 

S 

4 

3 

NW 

NW 

2 

2 

S 

S 

4 

5 

SE 

S 

1 

2 

SE 

S 

8 

10 

NW 

NW 

12 

14 

W 

N 

13 

12 

NW 

W 

7 

10 

W 

W 

5 

5 

W 

W 

7 

5 

NE 

N 

7 

8 

SW 

SW 

10 

11 

NW 

N 

7 

6 

NW 

N 

4 

8 

N 

NE 

3 

3 

N 

N 

8 

7 

SW 
10 

s 

7 
SW 

6 

8 
11 
8W 
15 
W 

3 
NW 

6 

8 

8 

8 
19 

N 

8 
8W 
14 

W 

0 

s 

13 

8 
14 
SE 

6 

W 

5 

S 

8 
SE 

6 

S 
12 

NW 
14 

N 
13 
W 
12 
SW 

7- 
W 

3 
NW 

6 

W 
11 
NE 

2 
NE 
10 
SE 

4 

N 


Meteor  olo  gica  l  Obser  va  tions. 


251 


THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

For  July,  1870. 


Date. 


Oh. 

Ih. 

2h. 

NE 

N 

NE 

6 

5 

7 

SE 

S 

SW 

4 

4 

5 

s 

N 

SE 

4 

8 

rr 

S 

S 

s 

7 

8 

9 

S 

S 

s 

15 

16 

15 

E 

NW 

SW 

4 

3 

6 

S 

S 

S 

30 

29 

27 

SW 

W 

W 

9 

11 

13 

W 

W 

W 

11 

10 

9 

s 

S 

S 

9 

11 

14 

S 

S 

s 

10 

12 

12 

SW 

SW 

SW 

1 

1 

7 

s 

SW 

SW 

1 

3 

6 

s 

s 

NE 

17 

9 

3 

W 

N 

N 

3 

3 

3 

SE 

S 

SE 

7 

8 

10 

NW 

W 

w 

10 

12 

12 

w 

N 

N 

3 

2 

2 

N 

N 

NE 

3 

3 

1 

S 

S 

S 

17 

20 

15 

W 

NW 

NW 

9 

9 

11 

S 

S 

S 

4 

10 

13 

SE 

SE 

S 

10 

10 

6 

SE 

s 

S 

18 

23 

23 

W 

W 

W 

8 

11 

10 

SW 

W 

W 

2 

8 

8 

NE 

W 

S 

2 

11 

10 

S 

s 

s 

15 

18 

20 

S 

W 

NW 

17 

10 

5 

NW 

w 

W 

13 

13 

14 

SW 

W 

W 

3 

4 

3 

3h. 


4h. 

5h. 

6h. 

N 

SW 

W 

4 

6 

6 

S 

S 

s 

6 

3 

3 

S 

SW 

S 

fi 

5 

3 

s 

S 

SW 

12 

13 

12 

S 

s 

s 

12 

10 

10 

NE 

NE 

E 

3 

2 

13 

S 

S 

S 

20 

19 

17 

W 

W 

W 

11 

ri 

7 

w 

w 

W 

7 

5 

2 

SE 

SW 

SW 

({ 

3 

3 

SW 

S 

SE 

15 

12 

9 

SW 

SW 

S 

« 

7 

5 

SW 

S 

SE 

6 

5 

6 

N 

W 

S 

11 

13 

9 

SW 

S 

W 

3 

2 

3 

SW 

S 

S 

13 

7 

10 

SW 

W 

NW 

11 

13 

15 

N 

NW 

NW 

5 

9 

5 

N 

W 

N 

3 

2 

8 

S 

S 

S 

20 

19 

17 

W 

SK 

W 

14 

14 

12 

S 

S 

S 

18 

18 

17 

SE 

S 

S 

7 

5 

3 

S 

S 

SW 

24 

11 

10 

W 

w 

NW 

10 

10 

8 

NW 

NW 

N 

0 

4 

5 

s 

S 

S 

9 

15 

13 

S 

S 

S 

24 

17 

16 

W 

W 

NW 

8 

10 

7 

W 

w 

W 

10 

10 

9 

w 

NW 

NW 

4 

4 

3 

7h. 


8h. 

9h. 

10  h. 

N 

W 

W 

6 

5 

5 

SE 

SE 

S 

4 

7 

8 

S 

S 

SW 

2 

4 

2 

SE 

S 

S 

15 

16 

14 

S 

S 

S 

10 

9 

7 

SR 

S 

SE 

16 

12 

12 

S 

S 

S 

20 

15 

16 

W 

W 

W 

2 

1 

1 

W 

SW 

s 

2 

4 

5 

SW 

S 

S 

3 

2 

0 

S 

S 

s 

10 

15 

17 

s 

S 

s 

7 

1 

7 

s 

s 

S 

8 

7 

5 

SW 

S 

S 

2 

1 

2 

W 

w 

SW 

0 

0 

0 

s 

s 

SE 

11 

10 

7 

NE 

NW 

NE 

11 

3 

3 

NW 

NW 

NW 

1 

2 

2 

SE 

S 

8 

7 

6 

4 

E 

S 

s 

10 

14 

16 

NW 

NW 

W 

2 

2 

7 

S 

S 

S 

13 

13 

17 

S 

S 

SW 

6 

3 

6 

S 

W 

W 

5 

4 

2 

W 

W 

W 

8 

1 

1 

NK 

N 

N 

4 

0 

0 

S 

s 

s 

10 

13 

13 

s 

S 

S 

19 

16 

20 

W 

W 

NW 

3 

4 

3 

W 

SW 

W 

7 

8 

5 

NW 

NW 
1 

NW 

11  h. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9. 

10.. 
11.. 
12.. 
13.. 
14.. 
15. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22. 
23. 
24.. 
25.. 
26.. 
27. 
28.. 
29.. 
30.. 
31.. 


N 

5. 

S 

3 

S 

7 

S 

9 

S 
14 
E 

5 

S' 
26 
W 
11 
W 

8 

S 
10 

s 

12 

SW 

5 

SW 

5 

W 
10 

w 


10 

w 

17 
N 

6 

N 

3 

SW 

20 

NW 

15 

S 

17 

.    S 

6 

S 
24 
W 
10 
NW 

4 

S 

6 

S 

23 

NW 

4 

W 
11 
E 

3 


W 

6 
SE 

2 

S 

2 

S 
12 

S 
13 

S 
13 

S 
18 
W 

2 
W 

1 
SW 

2 

s 

6 
S 
5 
S 
9 
S 
2 
S 
1 

s 

12 
W 

12 
NW 

1 
NE 

9 
W 

4 
W 

7 

S 
14 

S 

7 
SW 
10 

w 

8 
NE 
4 
S 
11 

s 

12 
W 

5 
W 

9 
NW 


W 
3 

S 

8 

S 

2 

S 
16 

S 

6 

S 
13 
NE 
10 

W 

3 

S 

5 

S 

1 

s 

17 

W 

2 

S 

6 
SW 

1 
SW 

0 

s 

7 

N 

3 
NW 

1 

S 

4 

S 
15 

W 

3 

S 
16 

S 

8 

W 

3 

W 

2 

N 

0 

S 
13 

S 
23 
W 

2 

N 

2 
NW 

0 


0  h = Noon.    12  h = Midnight. 
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Meteorologtcal  Observations. 


THE  DIRECTION  AND 

VELOCITY  OF  THE  WIND, 

For  July,  1870. 

Datb. 

12  h. 

18  h. 

14  h. 

15  h. 

16  h. 

17  h. 

18  h. 

19  h. 

90  h. 

Slh. 

SSh. 

98  b. 

1 

W 

W 

SW 

8W 

W 

N 

N 

N 

N 

NE 

W 

SB 

3 

8 

3 

8 

8 

2 

2 

2 

4 

5 

4 

2 

S 
9 

s 

7 

8 
6 

SE 
2 

SE 
4 

SW 
0 

SW 
0 

8W 
1 

SW 
2 

8W 
8 

SW 
3 

SW 
9 

3 

s 

2 

S 
2 

s 

3 

S 
2 

SE 

SE 

SE 
U 

SE 
2 

8 
8 

8 
6 

S 

7 

8 
6 

4 

S 

S 

S 

S 

SW 

SW 

8 

8 

8 

8 

S 

S 

16 

12 

10 

8 

6 

10 

14 

17 

15 

14 

16 

14 

5 

S 
8 

S 
8 

s 

7 

S 

7 

\ 

8 
4 

8 
8 

8 
7 

SE 
3 

E 
2 

N 
2 

SB 
8 

6 

SE 

S 

s 

S 

S 

8 

8 

S 

8 

8 

S 

S 

14 

16 

19 

16 

16 

12 

16 

22 

22 

21 

28 

27 

7 

SW 

4 

S 
6 

S 
6 

S 
8 

s 

7 

S 
8 

8 
6 

8 
10 

8 
12 

8 
11 

S 
14 

8 
13 

8 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

N 

W 

2 

2 

1 

1 

2 

1 

1 

6 

2 

9 

9 

10 

9..  

S 

S 

S 

s 

S 

S 

8 

8 

8 

8 

S 

S 

6 

5 

4 

3 

6 

6 

8 

9 

8 

8 

6 

7 

10... 

S 

1 

SE 
2 

SE 

SE 
2 

8 

1 

S 
0 

SB 
1 

S 
2 

S 

1 

SB 
1 

8 
6 

8 
6 

11 

s 

16 

SE 
12 

S 
16 

S 
12 

SE 
9 

8 
5 

8 
9 

8 
10 

8 
1 

8 
1 

SW 
1 

SW 

1 

12 

N 

NE 

N 

N 

W 

W 

W 

W 

W 

W 

S 

8 

1 

2 

1 

1 

4 

5 

2 

3 

2 

2 

8 

7 

13 

S 
5 

S 
5 

S 
2 

S 
2 

S 
2 

S 
1 

S 
10 

S 
14 

8 
11 

8 
11 

S 
12 

8 

i9  1 

14 

SW 
3 

S 

7 

S 

7 

SW 

4 

SE 
3 

8W 

1 

SW 

1 

SE 
3 

SE 
3 

8 
3 

SW 
8 

^3 

15 

W 

0 

W 
0 

W 

0 

W 

0 

W 
0 

W 

0 

w 

0 

W 
0 

W 

0 

E 
3 

B 
2 

SB 
8 

16 

s 

3 

N 
6 

SW 
5 

s 

8 

S 
8 

s 

8 

E 
6 

8 
6 

SW 
4 

SW 
3 

NW 
6 

W 

8 

17 

NE 
5 

NW 
1 

SE 

1 

w 

1 

W 
1 

w 

1 

W 

1 

W 
1 

w 

1 

W 

1 

S 

1 

SW 
2 

18 

NW 
1 

NW 
1 

NW 
1 

NW 

1 

NW 
2 

NW 
2 

NW 
3 

N 
4 

N 
5 

NE 
4 

E 

1 

N 

1 

19 

S 
6 

S 
3 

S 
4 

s 

4 

s 

3 

8 
3 

8 
4 

SE 
6 

SE 
5 

SE 

7 

s 

16 

S 
18 

20 

S 
15 

s 

14 

S 
12 

S 
10 

1 

W 
2 

S 
4 

SW 
4 

W 
6 

W 

7 

NE 
8 

W 

10 

21 

NW 

N 

N 

N 

N 

N 

N 

N 

N 

N 

NE 

SE 

3 

3 

4 

4 

8 

2 

1 

1 

2 

2 

4 

22 

S 
15 

s 

13 

s 

12 

S 
11 

s 

11 

s 

12 

S 
17 

S 
16 

SE 
11 

8 
8 

SW 
7 

N 
8 

23 

S 

S 

S 

s 

8 

8 

S 

8 

8 

8 

S 

8 

8 

7 

9 

10 

10 

11 

11 

13 

11 

11 

15 

18 

24 

SW 

SW 

SW 

w 

w 

W 

SW 

SW 

W 

SW 

W 

W 

3 

2 

1 

4 

3 

3 

2 

4 

7 

2 

8 

8 

25 

W 

W 

w 

w 

W 

W 

W 

N 

N 

NW 

NW 

SW 

1 

1 

1 

1 

0 

0 

2 

3 

5 

4 

8 

2 

26 

N 

NE 

NE 

NW 

W 

8 

8 

8 

W 

SE 

N 

N 

2 

2 

1 

2 

1 

1 

3 

2 

1 

3 

2 

2 

27 

E 
12 

S 
11 

S 
10 

S 
10 

8 
9 

8 
10 

8 
13 

8 
15 

8 
15 

E 
14 

8 
18 

S 
18 

28 

S 
20 

s 

17 

s 

13 

s 

12 

8 
10 

S 
4 

8 
3 

8 
2 

S 
2 

8 
9 

8 
10 

8 
12 

29 

W 
3 

SE 
2 

E 
2 

s 

2 

8 
4 

s 

4 

8 
6 

8 

8 

S 
13 

W 

10 

W 
12 

8     !     12 

SO 

N 

N 

N 

N 

N 

N 

NW 

W 

8 

SW 

SE 

8 

0 

0 

0 

0 

0 

0 

0 

1 

2 

2 

5 

3 

81 

NW 
0 

NW 
0 

w 

0 

W 
0 

NW 
1 

8 
1 

8 
10 

8 
12 

8 
9 

S 
6 

SE 
3 

NW 
3 
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THE  DIRECTIQ]^  AND  VELOCITY  OF  THE  WIND, 

For 

August,  1870. 

Date. 

Oh. 

Ih. 

2h. 

3h. 

4h. 

5h. 

6h. 

7h. 

8h. 

9h. 

10  h. 

11  h. 

! 

1 

SW 
4 

NW 
3 

NW 
3 

NW 
3 

N 
5 

N 
5 

N 
5 

N 
1 

N 
1 

N 
1 

N 
1 

N 
3 

2 

W 

7 

W 
9 

W 

11 

W 
10 

W 
10 

W 

10 

W 

7 

W 

7 

W 

7 

W 
4 

W 
3 

W 

1 

3 

SW 
3 

SW 
5 

SW 
6 

s 

2 

NE 
8 

E 
1 

E 
1 

E 
9 

S 
14 

s 

12 

S 
9 

S 
3 

4 

W 
3 

W 

7 

W 
2 

W 

4 

S 
9 

SE 
10 

S 
10 

S 
2 

W 

6 

W 

4 

SW 

4 

SW 
2 

5 

? 

W 
15 

NW 

14 

W 
12 

W 

10 

w 

7 

w 

4 

NW 
2 

W 

1 

W 

1 

W 

0 

W 
2 

6 

E 

SE 

SE 

SE 

SW 

SE 

SE 

SE 

S 

s 

s 

8 

7 

3 

3 

7- 

9 

8 

4 

4 

8 

9 

11 

11 

7 

S 
9 

S 
12 

S 
10 

S 
13 

S 
15 

SW 
16 

S 
15 

S 
10 

s 

13 

s 

15 

s 

14 

S 
14 

8 

S 
26 

s 

38 

s- 

30 

s 

29 

S 
27 

S 
22 

S 
18 

s 

14 

S 
15 

S 
18 

s 

20 

S 
18 

9 

S 
13 

S 
13 

W 
30 

NE 
15 

SE 
4 

NW 
5 

N 
4 

SW 
6 

NW 
1 

S 
10 

SE 
10 

SE 

10 

S 

S 

s 

S 

S 

S 

S 

S 

S 

s 

s 

S 

1 

1 

2 

2 

2 

1 

1 

0 

2 

1 

1 

1 

11 

E 

1 

NE 
1 

NE 
1 

E 
0 

E 
2 

N 
2 

NW 
1 

NW 
1 

NE 
1 

SW 

1 

NE 
3 

SE 
2 

12 

NW 
14 

NE 
13 

W 

7 

W 

10 

W 

9 

W 

16 

W 

7 

NW 
1 

SE 
0 

SW 
0 

N 
0 

N 
0 

13 

NW 

S 

SW 

W 

NW 

SE 

W 

N 

N 

N 

N 

N 

7 

7 

7 

8 

9 

14 

10 

10 

8 

4 

4 

2 

14 

N 
3 

W 
3 

SW 
3 

W 

7 

W 

4 

W 
5 

w 

6 

w 

10 

NW 
2 

NW 
2 

NW 

2 

W 

1 

,  15  

E 
4 

NE 
3 

NE 
2 

SE 
4 

SW 

7 

NW 

7 

NW 

6 

N\y 

NW 
6 

S         \^ 

SE 

7 

6 

6 

16 

S 
3 

s 

3 

SE 
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1 

1 

1 

1 

1 

1 

0 

2 

3 

2 

2 

NE 

NE 

NE 

NE 

NE 

W 

SW 

W 

S 

N 

SW 

1 

1 

1 

2 

1 

1 

1 

0 

2 

3 

3 

s 

S 

S 

S 

SE 

SE 

SE 

S 

S 

S 

SE 

3 

5 

3 

4 

6 

4 

6 

4 

7 

8 

7 

W 

W 

W 

W 

W 

W 

W 

w 

S 

SW 

W 

2 

1 

2 

2 

1 

1 

4 

' 

2 

2 

4 

S8h. 


8 
10 

NE 

8 

N 

3 

W 
12 
NW 

7 
NW 

4 

SE 

2 

8 
18 
NE 
10 

W 

6 

W 

8 
NE 

8 
NE 

1 

8 

8 
E 

7 
NE 

8 

W 
16 
W 
10 
W 

2 

8 
11 
SE 

2 

8 

7 
SW 

2 
NE 

7 
NW 
10 

w 

4 
SW 

2 
N 

8 
SE 

8 
W 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

For  October,  1870. 

Date. 

Oh. 

Ih. 

2h. 

3h. 

4h. 

5h. 

6h. 

7h. 

8h. 

9h. 

10  h. 

11  Ix. 

1 

sw 
11 

W 

12 

SW 
13 

W 

8 

N 
2 

NW 
2 

NW 
4 

NW 
3 

NW 
3    . 

NW 
3 

N 
7 

N 
6 

2 

E 
3 

N 
2 

W 
2 

N 
1 

NE 
3 

E 

4 

SE 
3 

E 
2 

E 
5 

S 
10 

SE 

7 

NE 
8 

3 

SE 
4 

SE 
4 

SE 
3 

SE 
4 

SE 
2 

SE 
2 

SE 
1 

SE 

1 

SE 
1 

SE 
1 

SE 
1 

SE 
1 

4 

S 
13 

S 
13 

S 
5 

s 

6 

S 
2 

SW 
2 

T 

W 
2 

SW 

1 

w 
1 

W 

1 

W 

1 

5 

N 

NW 

W 

N 

N 

W 

N 

N 

SW 

N 

w 

w 

8 

12 

7 

9 

7 

11 

10 

8 

7 

6 

5 

6 

6 

N 
7 

NE 
6 

NE 
10 

NE 
5. 

SW 
5 

W 

6 

N 
7 

W 
5 

w 

4 

W 

4 

W 
3 

w 

2 

7 

W 

W 

N 

W 

N 

W 

W 

N 

W 

W 

W 

N 

6 

5 

5 

5 

5 

7 

7 

8 

6 

10 

9 

7 

8 

N 
3 

N 
4 

NE 
4 

NE 
4 

NE 
4 

N 
4 

N 
4 

W 

6 

W 
2 

w 

3 

W 
3 

W 
2 

9 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

S 

SW 

10 

10 

6 

4 

5 

1 

0 

1 

3 

2 

1 

1 

10 

SE 
3 

s 

6 

SE 
8 

E 

8 

SE 
5 

s 

0 

s 

0 

s 
1 

? 

SE 
0 

SE 
3 

SE 
3 

11 

S 

S 

SE 

s 

S 

s 

s 

SE 

S 

s 

S 

S 

25 

25 

22 

21 

23 

15 

20 

16 

15 

14 

18 

19 

12 

S 
3 

SE 

1 

s 

1 

S 

1 

S 
1 

s 
1 

S 
3 

S 
2 

S 
2 

S 
0 

S 
0 

S 
0 

13 

S 

SE 

SE 

s 

S 

w 

W 

SW 

W 

w 

SE 

E 

4 

2 

3 

3 

3 

0 

i 

1 

1 

3 

7 

7      1 

14 

W 

W 

W 

W 

W 

SW 

w 

w 

s 

SW 

S 

^ 

10 

8 

8 

7 

5 

2 

2 

1 

1 

2 

3 

2 

15 

SW 

SW 

S 

s 

S 

s 

S 

s 

SE 

SB 

SE 

S 

16 

18 

17 

18 

10 

7 

9 

5 

3 

5 

6 

6 

:  16 

s 

16 

SW 

18 

SW 

18 

S 
17 

SE 
14 

S 
12 

S 
15 

s 

15 

S 
14 

S 
12 

S 
12 

S 
13 

1  17 

s 

13 

SE 
12 

S 
16 

S 
14 

s 

14 

S 
13 

s 

13 

S 
14 

S 
13 

S 
15 

S 
15 

S 
20 

18 

W 

SW 

W 

W 

W 

W 

W 

E 

W 

W 

W 

SE 

29 

26 

22 

23 

26 

19 

14 

13 

13 

8 

9 

13 

1!) 

S 
3 

^ 

E 

6 

E 

8 

E 

8 

E 
4 

E 
3 

E 

5 

S 
6 

E 

7 

E 
10 

N 
12 

20 

N 

NE 

E 

E 

S 

S 

s 

W 

W 

W 

W 

W 

3 

4 

3 

4 

5 

9 

9 

22 

19 

12 

6 

4 

21 

E 
12 

SE 

7 

W 

6 

S 
9 

S 
10 

S 

7 

S 

7 

S 
6 

S 
10 

S 
8 

S 
10 

E 
10 

22 

S 
6 

W 

10 

W 

7 

W 

7 

w 

9 

W 

8 

S 
7 

W 
5 

w 

2 

S 
4 

w 

6 

W 

0 

23  

NE 
4 

E 
4 

NE 
3 

E 
3 

E 
5 

NE 
1 

E 
1 

SE 
1 

s 

4 

S 
4 

s 

2 

w 

2 

24 

S 
30 

W 

28 

S 
25 

S 
22 

S 
22 

S 
23 

S 
23 

S 
23 

S 
22 

S 
23 

S 
23 

s 

22 

25 

S 

S 

W 

S 

SW 

W 

W 

W 

w 

W 

W 

W 

22 

16 

12 

7 

14 

10 

10 

20 

17 

15 

13 

9 

2(5 

N 
17 

N 
20 

W 
15 

E 
14 

E 
14 

w 

12 

w 

11 

N 
10 

N 
14 

S 
6 

W 
5 

N 
2 

27 

S 
21 

E 

19 

S 
27 

S 
26 

S 
30 

S 
31 

s 

37 

SE 
38 

E 

30 

S 
25 

S 
24 

S 
25 

28 

W 

23 

W 
20 

W 
19 

W 

15 

W 

21 

W 

16 

W 
8 

W 

0 

W 
2 

W 

6 

W 

7 

W 
3 

2!) 

W 

24 

W 
23 

W 
26 

W 

21 

W 

18 

W 

19 

W 

15 

w 

15 

W 

12 

W 

10 

W 

8 

W 

8 

30 

E 
3 

E 

1 

E 

4 

S 
6 

S 

7 

SE 
8 

E 
20 

E 
26 

E 

20 

SE 

24 

S 
21 

E 
24 

31 

W 

18 

W 

18 

W 
19 

W 
21 

W 

17 

W 

10 

W 

7 

W 
12 

W 
13 

W 

16 

W 
13 

W 
14 

! 

1 
1 

m 
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THE  DIRECTION  AND  VELOCITY  OF  T 

IK 

WLM), 

For  October,  ] 

1870. 

Datb. 

12  h. 

13  h. 

14  h. 

15  h. 

16  h. 

17  h. 

18  h. 

19  h. 

20  h. 

21  h. 

22  h. 

28  h. 

1 

2.. 

N 

(> 
NE 

4 
W 

2 
W 

1 
W 

7 
N 

8 
W 

6 
W 

2 
SW 

1 
E 

4 

S 
17 
SW 

0 

s 

2 

SE 
1 
S 
8 
S 
11 

s 

20 
W 
10 

E 
19 
W 

2 

S 

7 
W 

2 
W 

1 

S 
24 
W 
10 

1 

20 
W 

4 
W 

9 

E 
25 
W 

4 

NE 

0 
NE 

8 
NE 

4 
W 

1 
N 

7 
W 

0 

w 

6 
W 

4 
W 

1 

s 

7 

S 
18 
W 

0 

s 

2 

SE 

0 

s 

5 

S 
12 

S 
23 
W 

9 

1 

W 

2 

SE 

W 

w 

0 

s 

12 

W 

9 

N 
0 

s 
11 
w 

w 

4 

s 

95 

W 

3 

N 
2 

B 
3 
S 
7 
S 
1 

W 
8 

N 
4 

W 
4 

W 
4 

W 
0 

SE 
4 
8 

16 

W 
0 

w 

3 

s 

0 

s 

6 

s 
11 

s 

20 
W 
6 
S 
18 
W 
4 
E 
4 

W 
5 
S 
3 
S 
17 
N 
11 
N 
0 

s 

20 
W 

8 
W 

1 
SE 
23 
W 
10 

N 

1 
NE 

9 

S 

5 
E 

1 
N 

4 
N 

1 
W 

2 
W 

1 
E 

E 
6 
S 

12 

W 
0 

W 
8 
S 
0 

s 

I 

12 

s 

21 
W 
4 
E 
10 

w 

2 
E 
9 

W 
5 
S 
4 

s 

15 
N 
11 
N 

0 

W 
18 
W 
13 
W 

1 
E 
13 
W 
10 

N 
8 
E 
5 

S 
10 
E 

1 
W 

7 
W 

4 
W 

2 
W 

1 
E 

1 

s 

2 
SW 
10 
SW 

0 
W 

6 

s 

0 

s 

4 

s 

22 
W 

4 

S 
13 
W 

2 

S 

9 
W 

4 

s 

I 

13 
W 
11 
N 

2 

W 
14 
W 
11 
W 

1 

s 

14 

W 

9 

NW 
2 
N 
2 
S 
10 
SW 

1 

N 

7 
W 

6 
W 

2 
W 

0 
E 

1 
SE 

4 

s 

10 

SW 

0 

w 

3 
SW 

1 
SE 

8 

S 
12 

s 

23 
SE 

4 

S 
13 
W 

1 

s 

10 

w 

4 

s 

1 

s 

15 
N 
14 
NE 

4 

W 
17 
W 

9 
W 

0 

s 

N 
1 

N 
2 

s 

18 

s 

N 
5 

W 
2 

N 

1 
W 

0 
£ 

1 
E 

7 

S 

7 
W 

0 

w 

1 

SE 
3 

SE 
8 

SE 

12 
S 

23 

w 

3 

S 
12 
W 

1 

S 
11 

w 

1 
s 

3 

s 

17 
N 
15 
E 
5 

W 
17 
W 
11 

w 

1 

s 

10 

w 

7 

N 

2 
N 

4 
SB 
12 
8W 

1 
N 

4 
W 

0 

w 

1 
w 

0 
E 
1 

s 

4 
» 
10 

w 

0 

w 

1 

SE 

8 
SE 

8 

S 
16 

S 
23 
W 

3 

S 
10 

w 

4 

s 

10 

w 

1 
s 

3 

s 

18 
N 
17 

B 
10 
W 

7 

W 
10 

w 

0 

s 

5 

w 

8 

6 
E 
18 

8 

1 

N 

3 

N 

5 
W 

3 

N 

4 

B 

1 
SE 

8 

S 

6 
W 

0 

w 

2 
SE 
13 

S 
12 

S 
15 

S 
20 
W 

4 

1, 

1 

14 
W 

3 

S 
12 

S 
17 
N 
16 

S 
16 
W 

8 
W 
10 

w 

1 

s 

1 

w 

7 

W 

4 

N 

4 

B 

16 

s 

1 

N 

4 

NE 

7 

W 

5 

SB 

2 

B 

1 

SE 

13 

SW 

0 

w 

3 
W 

6 
NE 
12 
S 
11 

s 

18 
W 

16 
W 
2 
E 
10 
S 
8 
S 
10 

w 

4 

S 
19 

S 

1 

17 

S 
22 
W 
13 
W 
13 
W 

2 
W 

7 
W 

7 

SW 

2 

W 

8 

SE 
13 
N 

5 
W 

6 
NE 

7 
W 

6 
SB 

4 
E 

4 

s 

16 
SW 

0 
NE 

4 
W 

9 

W 
13 

S 
12 

S 
17 
W 
22 
W 

8 

S 
11 

s 

10 

W 

8 

W 

1 
s 

24 

s 

24 
E 
22 
E 
24 
W 
21 
W 
20 
E 

6 

W 
14 
W 

9 

SB 

4 
SW 

8 

S 
14 
NW 

6 
NW 

5 
W 

7 
W 

4 
SE 

5 
SE 

s 

23 
SE 

8     ! 

3 
W 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

10 
SW   . 

15 

13 

s 

13 

SW 

15 

S 
27 
E 

3 
W 

5 

SE 
10 

S 

7 

E 

4 

S 
28 

S 
20 

N 
17 
B 
25 
W 
20 
W 
23 
B 

2 

W 
13 
W 

9 

1« 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26.   

27,            

26 

29 

30 

31 

« 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

For  November,  1870. 


Date. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Oh. 

Ih. 

2h. 

3h. 

4h. 

W 

NW 

W 

W 

E 

5 

6 

3 

2 

1 

S 

W 

S 

S 

S 

19 

20 

17 

20 

23 

W 

W 

W 

W 

W 

13 

10 

10 

29 

40 

W 

w 

W 

W 

W 

22 

13 

10 

9 

3 

W 

W 

w 

W 

W 

10 

17 

19 

10 

13 

W 

W 

SW 

w 

NE 

3 

3 

5 

4  ■ 

2 

W 

W 

W 

W 

W 

10 

15 

13 

8 

6 

s 

s 

S 

S 

S 

26 

27 

26 

31 

3:3 

s 

s 

S 

S 

s 

33 

27 

21 

13 

10 

W 

W 

W 

W 

w 

31 

29 

23 

24 

25 

W 

W 

W 

W 

W 

16 

19 

20 

20 

21 

NE 

NE 

NE 

W 

W 

8 

8 

10 

10 

10 

W 

W 

w 

w 

W 

21 

25 

27 

21 

18 

E 

E 

E 

E 

E 

5 

4 

6 

7 

10 

W 

W 

N 

E 

N 

6 

8 

9 

6 

4 

E 

W 

S 

S 

W 

2 

2 

6 

5 

8 

W 

W 

K 

S 

S 

12 

14 

12 

14 

7 

S 

SW 

W 

S 

s 

7 

<i 

7 

5 

6 

W 

W 

W 

W 

W 

24 

22 

16 

20 

19 

SE 

S 

S 

S 

SE 

10 

17 

18 

11 

13 

s 

S 

S 

w 

W 

4 

3 

7 

11 

4 

N 

N 

N 

N 

N 

10 

10 

10 

10 

11     1 

s 

s 

SW 

SW 

SW 

18 

14 

12 

13 

9 

SE 

E 

N 

W 

W 

1 

2 

6 

13 

18 

S 

SW 

SE 

SE 

E 

4 

2 

8 

10 

5 

W 

SW 

W 

w 

NW 

9 

10 

6 

10 

3 

W 

w 

W 

w 

W 

18 

20 

17 

9 

8 

SW 

NW 

SW 

s 

S 

1 

2 

7 

7 

2 

N 

NR 

N 

w 

N 

4 

7 

12 

19 

15 

W 

W 

SW 

w 

W 

10 

7 

6 

7 

4 

51i. 


E 

2 

S 
20 
W 
40 
W 

2 

W 
14 
NE 

4 
N 

5 

S 
30 
W 

0 
W 
20 
W 
18 
W 

9 

W 
19 
E 

5- 
N 

3 

S 

4 

S 

2 

W 
11 
W 
17 
SE 
11 
W 

8 
N 
12 
W 

7 

W 
17 
W 

1 

w 

2 
W 

8 
SE 

2 
W 

8 
W 


6h. 

71i. 

8h. 

9h. 

10  h. 

E 

E 

E 

E 

S 

1 

3 

4 

6 

6 

S 

E 

S 

E 

E 

12 

15 

14 

14 

16 

W 

W 

W 

W 

W 

35 

30 

28 

26 

23 

W 

W 

E 

E 

E 

3 

2 

3 

3 

3 

W 

W 

W 

W 

W 

12 

12 

11 

9 

9 

NE 

NE 

W 

E 

SE 

2 

2 

3 

6 

5 

N 

N 

N 

N 

N 

8 

7 

3 

3 

4 

S 

S 

S 

s 

S 

28 

30 

28 

30 

30 

W 

W 

W 

W 

W 

8 

22 

16 

18 

15 

W 

W 

W 

W 

W 

18 

17 

11 

10 

11 

W 

W 

w 

E 

E 

11 

12 

11 

11 

10 

w 

W 

N 

N 

NE 

18 

23 

23 

21 

12 

W 

W 

W 

W 

W 

12 

10 

5 

7 

9 

E 

E 

W 

N 

W 

3 

5 

10 

5 

7 

N 

N 

N 

W 

W 

2 

4 

4 

4 

2 

S 

S 

S 

S 

S 

3 

5 

6 

5 

10 

S 

S 

S 

SE 

SE 

3 

0 

2 

2 

3 

W 

w 

W 

W 

E 

20 

26 

21 

15 

14 

W^ 

W 

W 

SW 

SW 

19 

17 

15 

17 

21 

S 

S 

SE 

S 

S 

16 

11 

15 

13 

15 

W 

w 

W 

W 

W 

10 

3 

4 

7 

5 

N 

N 

N 

N 

N 

12 

13 

14 

17 

18 

W 

W 

W 

W 

W 

11 

6 

13 

11 

8 

w 

W 

W 

w 

W 

10 

14 

10 

10 

6 

w 

SE 

NE 

NE 

W 

1 

3 

2 

2 

1 

N 

N 

N 

NW 

NE 

2 

2 

2 

2 

3 

W 

NW 

W 

W 

NW 

10 

14 

11 

3 

5 

SE 

NE 

NE 

N 

N 

6 

7 

3 

5 

4 

W 

E 

N 

N 

E 

5 

10 

9 

8 

9 

W 

W 

W 

W 

s 

2 

2 

3 

2 

2 

11  h. 


S 
14 
W 
25 
W 

8 
W 

8 
SE 

7 
NW 

6 

S 
29 
W 
11 
E 
10 
W 

8 

W 
10 

w 

5 
W 

6 
W 

3 

S 

9 
SE 

7 
W 

8 

W 
24 

S 
17 
W 

8 

N 
20 
W 
12 

N 

3 
W 

2 
W 

3 

N- 

2 

N 

2 

N 

6 

S 

1 
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THE  DIRECTION  AND  VELOCITY  OF  THE  WIND, 

For  November,  1870. 

Datb. 

• 

12  h. 

13  h. 

14  h. 

15  h. 

16  h. 

17  h. 

18  h. 

19  h. 

20  h. 

21  h. 

22  h. 

28  h. 

1 

S 
10 

8 
11 

s 

7 

W 

7 

S 
3 

S 
10 

S 
10 

s 

8 

8 
11 

8 
12 

8 
11 

8 
14 

2 

s 

s 

s 

s 

W 

s 

S 

S 

S 

8 

8 

W 

17 

18 

19 

20 

22 

24 

23 

24 

26 

23 

20 

21 

3 

W 

25 

W 

18 

W 

14 

W 

16 

W 

12 

W 

10 

W 

10 

W 

10 

W 

17 

W 
25 

W 

SO 

W 

20 

4 

W 

5 

W 

3 

S 
4 

s 

3 

W 
2 

w 

1 

1 

w 

8 

W 
2 

8 
8 

w 

9 

W 

9 

5 

SW 

SW 

W 

W 

W 

w 

W 

W 

W 

W 

NE 

NE 

5 

6 

8 

3 

3 

2 

4 

7 

13 

11 

4 

9 

6 

S 

SE 
6 

S 
10 

S 

7 

SW 
5 

SW 
2 

SW 
2 

SW 
8 

SW 
3 

w 

18 

W 

12 

W 

12 

7 

NW 

W 

w 

W 

W 

W 

W 

W 

SE 

S 

8 

SE 

4 

0 

0 

0 

0 

0 

0 

12 

18 

15 

18 

28 

8 

S 
29 

s 

25 

s 

27 

s 

27 

s 

26 

s 

25 

s 

25 

S 
25 

S 
27 

8 
27 

S 
40 

8 
34 

9 

W 

W 

w 

W 

W 

W 

W 

W 

W 

W 

W 

W 

14 

17 

17 

20 

26 

20 

16 

17 

20 

23 

25 

28 

10 

E 

8 

W 

8 

w 

9 

W 

8 

W 

10 

W 

7 

W 

8 

W 
12 

W 

12 

W 

14 

W 

18 

W 

15 

11 

W 

3 

W 
2 

W 

2 

W 
2 

w 

9 

N 
11 

N 
12 

N 
11 

N 
7 

N 
6 

W 

6 

NE 
9 

12 

W 

10 

W 

7 

W 
4 

W 
5 

w 

4 

W 

3 

W 

3 

W 

4 

W 

5 

W 

7 

W 

21 

W 

20 

13 

w 

W 

W 

W 

W 

W 

W 

W 

W 

8 

8 

8  ; 

3 

7 

8 

7 

4 

1 

1 

1 

1 

9 

6 

6 

14 

W 

W 

W 

W  . 

W 

w 

W 

w 

w 

N 

W 

W 

10 

14 

15 

9 

6 

8 

5 

3 

3 

5 

8 

3 

15 

w 

W 

W 

W 

N 

W 

E 

B 

E 

8 

E 

8 

2 

2 

3 

3 

1 

0 

0 

0 

0 

8 

3 

4 

16 

s 

10 

S 
10 

SE 
9 

s 

8 

S 
9 

s 

7 

s 

10 

S 
9 

SE 
8 

8 
14 

SE 
13 

W 

14 

17 

s 

10 

s 

8 

S 
6 

S 
10 

S 
12 

S 
12 

s 

10 

S 
12 

NE 
11 

8 
11 

SW 
6 

8 
8 

18 ... 

w 

w 

W 

w 

W 

W 

w 

W 

E 

W 

E 

W 

6 

2 

0 

0 

0 

0 

0 

2 

7 

16 

19 

20 

19 

w 

14 

W 

16 

w 

14 

w 

9 

w 

5 

w 

4 

w 

4 

W 

3 

W 

1 

W 
2 

SE 
4 

8 
9 

20 

S 
16 

W 

15 

w 

11 

N 
11 

SE 
10 

SE 
10 

SE 
11 

W 

12 

SE 
12 

SE 
12 

SE 
10 

SE 
9 

21 

W 

S 

N 

NE 

N 

N 

N 

N 

N 

N 

N 

N 

8 

10 

10 

8 

9 

8 

5 

4 

3 

10 

10 

10 

22 

N 

w 

w 

W 

NW 

S 

SW 

S 

S 

8 

8 

SW 

20 

20 

20 

16 

16 

21 

20 

20 

20 

20 

20 

22 

23 

W 

21 

w 

23 

w 

28 

W 

24 

W 

21 

W 

17 

W 

20 

W 

13 

W 

8 

W 
3 

W 

3 

SE 
3 

24 

S 

1 

W 

1 

W 
1 

SW 
1 

W 

3 

W 

3 

SW 
4 

SE 
2 

SW 
2 

SW 
8 

8 
7 

8 
5 

25 

E 
1 

NW 

1 

NW 

1 

N 
1 

NE 
2 

E 
6 

W 

10 

W 

10 

W 
2 

SE 
8 

W 

8 

8 
8 

26 

E 

7 

E 

7 

E 
9 

W 

10 

S 
12 

S 
15 

s 

14 

s 

15 

S 
18 

8 
14 

8 
12 

8 

7 

27 

NW 
6 

N 
5 

N 
8 

N 
4 

N 
8 

N 
2 

N 
2 

N 

1 

N 
0 

NW 
8 

E 
8 

SW 
8 

28 

N 

1 

W 

1 

W 

2 

W 

0 

W 

1 

W 
2 

S 
3 

S 
8 

E 

10 

E 

2 

E 
3 

E 
8 

29 

E 

6 

N 
K 

W 

7 

w 

16 

w 

16 

W 

10 

E 
12 

W 

20 

w 

14 

W 

18 

W 

16 

W 

10 

30 

S 

1 

SE 
2 

SE 
2 

S 
2 

SE 
3 

s 

6 

S 
6 

SE 
15 

S 
16 

S 
18 

SE 
20 

SE 
20 

Meteor  ol o  gical  Obser  va  ttons. 


261 


THE  DIRECTION  AND  VELOCITY  OP  THE  WIND, 

For  December,  1870. 


Date. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16, 

17 

18 

19 

20 

21 

22 

2.3 

24 

25 

26 

27 

28 

29 

30 

31 


Oh. 


S 
19 
W 
19 
NW 
19 
S 
5 
N 
2 
S 
1 

w 

4 

NW 

1 

NW 

10 

w 

24 
NE 

9 
E 

6 
N 

3 

W 
10 

w 

32 
W 

28 

NW 

0 

w 

16 
NE 

0 
NV/ 
14 
W 
14 
W 

4 
N 

3 

W 
21 
W 
10 

s 

24 
SE 
15 

S 

4 
NE 
16 

S 
12 

S 

5 


Ih. 


SE 

14 

W 

14 

W 

13 

S 

2 

N 

4 

S 

9 

N 

4 

E 

1 

NW 

11 

W 

30 

NE 

7 

SE 

16 

NE 

2 

W 
12 
W 
28 
W 
27 
NW 
0 

w 

16 

NW 
0 

w 

14 
W 

17 

NE 

2 
NE 

6 
W 
20 
W 

7 
NE 
12 
SW 
18 
SE 

3 

W 
16 

S 
12 
W 


2h. 


S 
16 
W 
13 

NW 
12 

S 

1 
N 

2 
W 

8 
NE 

5 

E 

1 
NW 

9 

W 
33 
N 

8 

E 
17 
NE 

2 
W 
14 
SW 
31 
W 
27 
NW 

1 

W 

20 

NW 

0 

w 

12 
W 

17 
W 
2 

NE 

3 

W 
17 
W 

7 

S 
12 

S 
19 
SE 

0 

w 

14 

SW 
13 

w 

2 


3h 

4h. 

51l. 

6h. 

7h. 

8h. 

9h. 

10  h. 

■   S 

S 

S 

S 

S 

s 

S 

s 

18 

10 

12 

10 

16 

17 

16 

12 

W 

W 

W 

w 

w 

W 

W 

W 

13 

2 

0 

3 

6 

15 

20 

W 

W 

w 

w 

SW 

s 

S 

S 

13 

2 

1 

6 

7 

9 

10 

7 

S 

S 

s 

S 

S 

S 

S 

S 

1 

0 

0 

0 

0 

0 

1 

0 

SE 

SE 

SE 

SE 

s 

s 

s 

s 

18 

19 

14 

11 

20 

2-2 

11 

3 

W 

SW 

W 

w 

w 

W 

w 

W 

15    - 

18 

20 

21 

27 

28 

18 

20 

NE 

NE 

NE 

NE 

SE 

SE 

SE 

SE 

4 

2 

3 

5 

2 

5 

13 

10 

E 

E 

E 

E 

E 

E 

E 

SE 

2 

2 

2 

2 

4 

5 

10 

25 

NW 

N 

W 

W 

W 

W 

w 

W 

4 

6 

11 

11 

11 

13 

16 

18 

W 

W 

W 

w 

w 

W 

NW 

W 

33 

3i) 

30 

23 

19 

11 

11 

13 

N 

N 

NE 

NE 

N 

N 

N 

SW 

6 

5 

4 

2 

2 

0 

2 

3 

NE 

W 

W 

S 

s 

W 

W 

W 

4 

9 

7 

10 

3 

4 

6 

9 

SE 

E 

W 

w 

w 

W 

W 

W 

7 

8 

10 

7 

4 

0 

1 

3 

W 

W 

w 

w 

W 

w 

"W 

W 

16 

18 

20 

20 

20 

20 

•<o 

20 

W 

W 

NW 

W 

W 

NW 

w 

W 

26 

24 

25 

28 

23 

18 

26 

25 

W 

W 

NW 

NW 

NW 

NW 

NW" 

NW 

24 

16 

14 

19 

16 

15 

20 

15 

SW 

SW 

S 

S 

s 

S 

s 

S 

1 

5 

5 

7 

11 

13 

12 

15 

w 

W 

W 

W 

w 

W 

NW 

W 

21 

16 

18 

15 

14 

9 

12 

15 

NE 

NE 

NE 

SE 

SE 

SE 

E 

SE 

0 

0 

0 

0 

0 

1 

5 

S 

w 

w 

w 

w 

w 

W 

SW 

SW 

9 

4 

5 

10 

6 

4 

4 

4 

W 

W 

W 

w 

w 

W 

W 

W 

18 

18 

20 

20 

17 

10 

11 

8 

N 

N 

N 

N 

N 

N 

N 

N 

2 

4 

2 

2 

3 

3 

3 

5 

NE 

NE 

NE 

NW 

NW 

NW 

NW 

NW 

7 

7 

3 

4 

7 

4 

1 

0 

W 

W 

W 

W 

W 

W 

W 

w 

14 

7 

7 

19 

14 

15 

11 

7 

W 

W 

W 

W 

N 

SE 

s 

E 

4 

6 

4 

2 

7 

4 

10 

15 

SE 

S 

S 

S 

W 

W 

w 

W 

10 

8 

8 

8 

11 

9 

8 

3 

s 

SE 

S 

S 

s 

S 

S 

S 

19 

18 

18 

9 

14 

16 

20 

16 

SE 

S 

W 

W 

N 

N 

NW 

NW 

1 

3 

3 

10 

17 

20 

20 

20 

W 

N 

NW 

w 

W 

N 

NW 

W 

10 

9 

7 

7 

10 

10 

10 

6 

E 

SE 

S 

S 

s 

SE 

SE 

SE 

23 

26 

29 

35 

28 

20 

20 

23 

W 

W 

W 

W 

W 

W 

W 

W 

2 

1 

2 

3 

7 

9 

13 

8 

s 

14 
W 

26 

S 
5 
S 
0 

s 

1 

w 

22 

S 
15 
W 

23 
W 

19 

NW 
13 

N 

0 
NW 
10 

w 

2 
W 

20 

W 

23 

NW 

14 

S 
15 
W 
11 
SE 
14 
SW 

4 
W 

5 
N 

4 
W 

5 
W 

6 

S 
19 
W 

2 

S 
12 
N 
18 
N 
10 

s 

21 
W 

17 
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TILE  DIRECTION  AND  VELOCITY  OP  THE  WIND, 
For  Decembeu,  1870. 


Date. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20, 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


12  h. 


S 
14 
W 
2:i 

S 

4 
SW 

0 

8 

0 

w 

17 

S 

7 

W 
20 
W 
15 
N 

8 
N 

0 

NW 

12 

W 

0 

w 

20 

w 

33 

NW 

12 

S 
12 
W 

7 
E 
14 

S 

5 
W 

2 
N 

4 
W 

7 

W 
11 

s 

17 
W 

2 

SE 
15 
N 
18 
N 
10 


13  h. 


W 

16 

S 

6 
W 

0 

s 

0 

w 

17 

S 

3 

W 
20 
W 
14 
NE 

8 
N 

0 

NW 

10 

w 

2 
W 

20 
W 

2(> 
NW 

16 

S 
10 

NW 
0 

s 

10 

s 

5 
SW 

1 
N 

2 

W 
10 

w 

10 


SE 
3 
SE 
13 
N 
19 
N 
12 
SE 
29 
W 
14 


14  h. 


S 
10 

N 
10 

s 

8 

W 
2 

S 
0 

w 

23 

S 

4 

W 
17 
W 
13 
NW 

8 
N 

0 
NW 

5 
W 

3 

W 
20 
W 
28 
NW 
12 

S 

12 

NW 

0 
SE 

9 
SW 

6 

E 

0 
N 

1 
W 


W 

12 

S     1    SE 
19     I     21 


16  h. 


4 
N 
4 
S 
9 

W 
0 
S 
0 

w 

%i 

s 

1 

w 

17 
W 

11 

NW 

7 
N 

3 
NW 

5 
W 

2 

W 
20 
W 
30 
NW 

3 

S 
10 
W 

0 
SE 
10 


E 
0 

N 

1 
W 

8 

W 
13 

S 
21 

S 

4 

S 
10 
NE 
16 
N 
12 

S 
25 
W 
12 


16  h. 

17  h. 

18  h. 

19  b. 

20  h. 

21b. 

22  ta. 

S 

S 

8 

S 

8 

S 

NE 

3 

1 

1 

2 

2 

8 

14 

NW 

W 

W 

W 

W 

W 

W 

8 

6 

4 

6 

7 

10 

14 

8 

S 

8 

8 

SE 

SE 

8 

8 

7 

7 

6 

8 

12 

13 

W 

W 

N 

N 

N 

N 

N 

2 

4 

8 

2 

2 

0 

1 

N 

N 

N 

N 

N 

N 

8 

0 

0 

0 

0 

0 

2 

1 

w 

w 

w 

w 

W 

W 

W 

21 

22 

19 

18 

17 

11 

10 

S 

S 

S 

8 

SW 

SW 

SW 

1 

0 

0 

0 

0 

1 

1 

w 

NW 

W 

NW 

NW 

NW 

NW 

15 

11 

10 

8 

4 

7 

13 

W 

SW 

W 

NW 

W 

W 

W 

15 

13 

11 

15 

18 

15 

16 

NW 

N 

NW 

N 

NW 

NE 

N 

10 

S 

7 

9 

11 

10 

9 

w 

NW 

NE 

NE 

NE 

SE 

SE 

2 

7 

4 

6 

8 

22 

17 

NW 

NW 

NW 

NW 

W 

SW 

E 

4 

3 

1 

2 

3 

4 

1 

W 

W 

W 

W 

W 

W 

W 

3 

3 

3 

3 

2 

4 

6 

W 

W 

W 

W 

W 

W 

W 

20 

20 

21 

21 

22 

20 

20 

W 

W 

NW 

NW 

W 

W 

W 

27 

20 

20 

14 

18 

19 

20 

NW 

NW 

NW 

NW 

NW 

NW 

NW 

2 

3 

2 

1 

4 

2 

4 

SW 

W 

W 

W 

NW 

NW 

W 

11 

11 

8 

12 

9 

15 

19 

NW 

NE 

NW 

N 

N 

N 

NE 

0 

0 

0 

2 

0 

2 

0 

s 

SE 

w 

SE 

SE 

N 

s 

11 

5 

1 

4 

8 

10 

11 

SW 

W 

w 

W 

SW 

SW 

w 

10 

8 

10 

12 

11 

15 

17 

E 

E 

NE 

SE 

E 

SW 

NW 

0 

0 

0 

0 

0 

1 

4 

N 

N 

N 

N 

N 

N 

N 

1 

1 

2 

1 

1 

1 

2 

W 

W 

SW 

W 

W 

W 

W 

9 

9 

7 

6 

15 

17 

22 

SW 

W 

S 

SW 

W 

W 

W 

10 

8 

8 

5 

8 

17 

14 

s 

SE 

8 

S 

8 

8 

S 

18 

20 

19 

17 

18 

21 

25 

s 

S 

S 

S 

8 

8 

S 

4 

8 

11 

7 

9 

12 

7 

S 

S 

SW 

S 

S 

8 

8 

7 

5 

4 

3 

4 

5 

7 

NE 

NE 

NW 

N 

N 

W 

N 

16 

15 

16 

13 

14 

15 

16 

NW 

W 

NE 

NE 

NE 

W 

NE 

8 

6 

0 

0 

0 

3 

6 

SE 

SE 

SK 

s 

8 

8 

S 

25 

20 

17 

17 

19 

22 

16 

W 

W 

W 

W 

W 

W 

W 

13 

13 

13 

13 

10 

7 

Mi 
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MEAN  HOURLY  VELOCITY  OF  THE  WIND. 

For  1869. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17., 
18., 
19. 
20., 
21. 
22., 


April. 

May. 

June. 

July. 

12.9 

10.1 

10.3 

9.2 

13.9 

10.4 

11.3 

9.0 

13.6 

11.7 

M11.9 

M10.4 

15.3 

11.7 

11.2 

10.1 

15.7 

M  12.0 

10.9 

9.7 

14.9 

11.1 

9.7 

9.3 

14.7 

10.1 

9.2 

8.7 

14.6 

9.3 

8.0 

8.1 

13.7 

8.6 

7.1 

7.0 

12.9 

8.2 

6.4 

6.0 

11.1 

6.8 

6.1 

6.1 

10.5 

7.0 

6.3 

6.1 

9.5 

6.4 

6.5 

6.5 

8.2 

6.5 

6.4 

6.3 

8.5 

7.2 

6.1 

5.4 

9.1 

6.8 

5.6 

5.4 

10.4 

m  6.2 

5.8 

m  5.2 

11.9 

6.3 

m  5.4 

6.0 

11.1 

6.3 

6.1 

6.3 

11.5 

7.2 

6.3 

7.2 

11.1 

7.8 

7.0 

8.5 

11.1 

9.4 

7.3 

8.4 

12.4 

10.3 

8.2 

8.9 

13.4 

10.5 

9.2 

9.6 

Aug.       Sept. 


7.8 
7.4 
8.7 

M  9.5 
8.9 
8.3 
8.0 
7.0 
6.9 
6.7 
6.2 
6.3 
6.0 
6  0 

m  5.6 
5.7 
5.9 
5.9 
6.6 
6.9 
7.1 
7.0 
6.6 
7.6 


8.9 
9.7 
10.4 

M  10.8 
10.2 
9.3 
8.6 
7.3 
6.9 
6.7 
6.9 
6.6 
7.2 
7.0 
6.6 
6.1 
5.8 

m  5.1 
5.4 
5.2 
6.1 
7.8 
8.1 


Oct. 


MIO.O 
9.8 
9.7 
9.8 
8.7 
8.4 
7.4 
6.5 
6.0 
6.1 
5.7 

m  5.3 
5.4 
6.1 


Nov. 


10. 
Mil 


m  6 
6 


).8  i        7. 


6.4 
6.1 
6.6 
6.6 
7.0 
8.4 
8.0 
9.1 


7. 

7. 

7. 

8. 

9. 

10. 

Mil 

10, 


Dec. 


7.3 
7.1 
7.7 
7.3 
7.4 
7.7 
7.4 
7.7 
7.1 
6.6 
6.5 
6.4 
6.2 
5.5 
5.7 
6.2 
5.6 
6.1 
5.7 
5.5 
5.5 
5.5 
6.0 
5.9 


Mean  of  all. 


10.0 
10.4 

10.5  Max. 
10.2 

9.6 

9.0 

8.4 

7.8 

7.3 

6.8 

6.7 

6.7 

6.5 

6.6 

6.4  Min. 

6.6 

6.7 

6.8 

7.2 

7.7 

8.3 

8.9 

9.4 


The  month  of  April  was  not  complete. 

The  mean  hourly  velocity  for  1869,  is  8.1  miles. 


MEAN  DAILY  VELOCITY  OF  THE  WIND, 

For  1869. 


Date. 


1. 

2. 

3, 

4. 

5. 

6. 

7, 

8. 

9, 
10 
11, 
12 
13 
14 
15, 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


April. 


1.1 
7.9 
4.2 
11.7 
17.9 
14.7 
17.4 
15.2 
13.0 
17.1 
11.3 
5.6 
13.7 
14.4 
6.4 


May. 


9.5 

13.9 

19.7 

18.0 

8.2 

6.3 

5.4 

6.3 

6.2 

7.9 

10.8 

11.5 

15.0 

6.5 

5.6 

9.3 

12.0 

6.6 

8.3 

14.2 

7.0 

5.0 

3.5 

2.1 

5.1 

13.2 

4.8 

12.4 

2.0 

6.5 

6.0 


June. 


5.3 
6.0 
6.3 

17.8 

11.2 
7.2 
3.8 
6.3 
7.4 

13.0 
7.7 
5.4 

14.8 
6.1 
6.5 
6.0 
3.8 

11.4 
8.5 

10.5 
7.4 

13.1 
6.6 
5.4 
3.6 
2.3 
6.2 

12.2 
7.7 
6.5 


July. 


5.3 
5.8 
3.7 

10.9 
8.0 
5.5 

11.6 

12.8 
6.2 

14.7 
9.2 
5.9 
3.2 

12.2 
9.5 
7.7 
5.4 
4.9 
3.6 

12.9 
9.4 
4.0 
7.0 
8.5 

11.0 

13.9 
4.3 
8.5 
6.7 
2.6 
2.3 


K\m. 


Sept. 


7.8 
14.5 
7.2 
3.6 
5.0 
4.0 
5.6 
3.0 
4.2 
4  7 
5.1 
6.9 
8.1 
7.7 
9.1 
4.7 
6.5 
7.3 
11.7 
6.4 
5.7 
6.4 
3.3 
12.1 
10.2 
11.0 
7.7 
9.5 
5.9 
6.7 
7.2 


5.4 
3.3 
4.7 
6.6 
10.7 
11.5 
14.2 
8.9 
7.3 
3.7 
3.1 
3.0 
4.3 
4.6 
7.0 
6.2 
13.2 
9.2 
4.4 
6.8 
10.9 
6.0 
4.8 
9.1 
17.4 
13.4 
6.9 
7.0 
7.0 
6.3 


Oct. 


4.3 
14.7 
7.2 
9.2 
7.6 
3.2 
2.7 
4  7 
8.5 
6.5 
4.7 
6.7 
7.9 
9.5 
5.9 
7.1 
5.0 
6.6 
5.5 
8.8 
9.3 
5.1 
9.3 
4.2 
5.0 
6.7 
9.1 
10.2 
11.5 
14.5 
7.5 


Nov. 


4.0 
4.0 
6.7 
8.1 
7.1 
7.7 
10.1 
8.4 
3.2 
3.5 
4.0 
2.5 
1.2 
2.7 
8.0 
14.5 
8.4 
6.5 
24.5 
8.3 
7.3 
10.8 
10.4 
11.0 
5.1 
6.7 
9.1 
7.5 
13.9 
20.7 


Dec. 


12.9 
4.8 

10.0 

18.3 
6.0 

10.8 
6.7 
1.7 
.7 
1.1 
2.5 
5.8 
8.5 
1.9 
7.2 
6.1 
2.6 

12.0 
3.0 
2.2 
8.4 

12.4 
9.1 

12.6 
5.9 
2.8 
2.2 

10.0 
5.5 
6.0 
1.3 
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MEAN  DAILY  VELOCITY  OF  THE  WIND, 

For  1870. 

Date. 

Jan. 

Fob. 

March. 

April. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.... 

4.1 

8.6 

9.2 

6.8 

8.4 

8.8 

4.1 

6.6 

7.0 

4.3 

6.7 

lO.s 

2... 

24.6 

7.7 

20.8 

11.2 

9.2 

7.3 

3.9 

4.7 

6.2 

4.2 

19.2 

10.7 

3.... 

1.9 

7.2 

6.7 

20.0 

13.2 

7.2 

3.6 

7.6 

3.6 

6.0 

21.6 

8.4 

4.... 

5.8 

1.7 

4.3 

17.1 

11.8 

9.6 

12.3 

3.9 

5.0 

2.9 

6.6 

1.2 

5.... 

12.8 

2.4 

2.5 

7.8 

4.2 

14.6 

8.1 

3.8 

5.2 

6.8 

9.1 

5.6 

«.... 

14.2 

1.6 

3.0 

3.5 

4.6 

6.2 

13.6 

7.2 

5.0 

4.4 

6.8 

17.1 

7.... 

6.1 

1.5 

1.6 

4.5 

2.5 

2.6 

14.6 

13.3 

3.0 

6.1 

7.6 

8.8 

8... 

7.8 

13.9 

10.2 

3.7 

2.9 

3.6 

5.1 

18.9 

9.2 

2.9 

28.6 

9.7 

9... 

12.6 

8.8 

8.7 

2.9 

9.6 

26.3 

6  0 

5.7 

10.9 

2.5 

18.2 

13.1 

10.... 

11.8 

12.2 

3.6 

3.8 

8.2 

8.6 

3.7 

1.3 

6.3 

5.6 

14.9 

16.7 

11... 

10.6 

17.6 

3.2 

8.3 

5.2 

8.3 

10.0 

4.0 

3.6 

14.2 

10.7 

5.6 

12... 

8.9 

16.2 

3.5 

13.5 

5.3 

8.6 

3.6 

4.4 

2.2 

1.0 

10.6 

6.4 

13.... 

13.0 

9.6 

7  3 

5.5 

3.9 

11.2 

6.4 

5.1 

1.8 

3.9 

9.7 

3.7 

14.... 

4.4 

10.0 

3.0 

6.0 

5.1 

7.3 

5.0 

2.9 

8.6 

4.8 

6.6 

19.1 

15.... 

7.3 

10.2 

8.8 

14.3 

5.8 

8.8 

1.2 

3.6 

6.9 

9.2 

8.2 

^.7 

16.... 

5.7 

3.1 

18.2 

16.4 

6.2 

3.8 

7.6 

8.0 

4.3 

14.1 

7.7 

12.6 

17... 

10.3 

16  2 

12.5 

12.0 

4.4 

2.2 

5.8 

13.9 

6.6 

18.0 

8.1 

9.7 

18... 

4.8 

14.4 

6.1 

12.4 

15.5 

3.6 

2.7 

4.8 

10.7 

11.2 

9.0 

8.1 

!».... 

6.7 

3.0 

1.6 

4.9 

10.9 

9.3 

6.5 

12.7 

3.0 

9.6 

13.2 

6.6 

20.   .. 

11.3 

16.5 

7.3 

3.7 

6.8 

8.0 

11.8 

7.5 

8.4 

6.4 

12.8 

8.8 

21.... 

6.2 

13.9 

4.7 

5.4 

9.6 

8.7 

6.6 

3.1 

5.6 

8.6 

7.0 

7.8 

22... 1  26.6 

11.2 

15.5 

2.1 

5.7 

8.1 

12.8 

2.5 

7.5 

4.5 

16.3 

2.3 

2:3  ... 

13.2 

5.5 

19.2 

n.7 

13.4 

7.7 

8.8 

1.1 

3.6 

5.3 

13.2 

7.8 

24... 

4.3 

14.9 

15.7 

5.5 

7.3 

4.1 

8.5 

10.9 

2.4 

20.9 

6.0 

11.9 

25..   . 

5.0 

7.7 

4.9 

8.0 

8.6 

6.3 

4.6 

16. 5 

4.6 

14.0 

3.9 

14.0  ! 

26.... 

6.3 

7.6 

11.6 

7.6 

9.4 

11.8 

2.8 

6.8 

3.9 

10.4 

8.1 

8.2 

27  ... 

4.5 

2.4 

10.0 

12.9 

10.1 

7.7 

11.3 

4.3 

2.7 

21.6 

7.1 

12.2 

28.... 

6.7 

9.5 

4.5 

7.3 

4.5 

5.8 

14.0 

9.2 

1.6 

11.6 

3.6 

12.9  i 

29.... 

9.9 

6.5 

2.8 

6.1 

3.0 

6.5 

12.0 

6.5 

9.4 

11.0 

8.6 

30.... 

3.7 

2.7 

10.0 

7.3 

7.8 

5.2 

4.5 

3.3 

13.6 

6.7 

21.6 

31... 

4.5 

2.5 

6.7 

3.1 

5.4 



11.1 

9.2 

Rain  Fali 

L,  AT  TI 

IE  Dudley 

Obser 

VATORY  FROM   1865  TO   1871. 

Month. 

1865. 

1866. 

1867. 

1868. 

1869. 

1870. 

in. 

in. 

in. 

in. 

in. 

in. 

Janiu 

irv 

2.46 
1.94 

4.48 
2.48 
5.39 
3.04 
3.70 

1.11 
2.49 
1.32 
1.46 
2.17 
4.51 
4.18 

1.55 
2.48 
2.43 
2.68 
6.28 
4.57 
3.18 

3.15 
0.68 
1.82 
4.01 
7.03 
3.64 
1.61 

3.28 
3.10 
3.23 
2.49 
2.19 
4.57 
1.39 

5.38 
5.19 
3.84 
2.70 
1.78 
7.48 
7.19 

Febri 
Marc 

lary  . 
1 . . . . 

April 

May 

June 

July 

Augu 

St 

1.08 
2.78 

2.73 
5.65 

7.28 
1.56 

3.62 
7.11 

2.89 
3.35 

8.47 
5.02 

Septe 

mber 

Octol 

)er. . . 

4.33 

2.72 
2.04 

1.87 
3.22 
3.56 

3.69 
1.31 
1.03 

1.91 
5.45 
1.85 

13.48 
1.56 

2.88 

4.05 
3.06 
1.65 

Nove 

mber 

December. 

Annual  mean 

36.44 

34.27 

38.04 

41.88 

44.41 

55.81 

The  amount  o 

frain  f 

all  for  the  t 

irst  fiv< 

3  years,  has  kindly  been  furnished 

us  by  Dr.  Ph.  Te 

'n  Eyek 

;   our  own  i 

ecords 

being  incomplete  for  the  first  two 

years. 

Meteor olo gical  Obser va tions. 
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MEAN  HOURLY 

VELOCITY  OF  THE  WIND. 

For  1870. 

>. 

1 

S3 

o 

i 
p 

a§ 

i 

o 

s 
1 

r3 

& 

! 

2 
5 

9 

1 

a; 

i 

S 

> 

1 

1 

M 

0 

9.4 

12.2 

10.4 

9.8 

9.5 

9.4 

8.8 

8.8 

6.0 

11.9 

12.1 

11.3 

10.0 

.... 

1 

9.6 

12.6 

10,0 

10.9 

11.0 

10.4 

9.8 

8.9 

6.6 

11.5 

12.3 

10.9 

10.4 

10,2 

2 

9.0 

12.5 

10.0 

10.8 

11.3 

11.2 

9.9 

9.4 

7.1 

11.0 

12.3 

10.9 

9.7 

3 

8.3 

12.0 

9.6 

11.4 

11.2 

11.5 

10.1 

9.0 

7.2 

10.4 

12.6 

11.0 

10.3 

ii)'.Q 

4 

8.4 

11.4 

8.8 

11.5 

11.1 

11.4 

10.1 

8.9 

7.0 

10.2 

11.7 

9.8 

10.0 

5 

7.6 

10.6 

8.4 

10.3 

10.0 

11.2 

9.0 

8.4 

5.8 

8.8 

10.1 

9.8 

9.2 

'dii 

6 

7.5 

9.3 

8.0 

8.6 

8.9 

9.7 

8.6 

7.3 

4.8 

8,8 

10.1 

10.6 

8.5 

7 

6.6 

9.3 

7.7 

8.2 

8.6 

8.5 

7.1 

6.7 

4.6 

9.3 

10.9 

11.0 

8.2 

'SA 

8 

7.0 

7  7 

6.6 

7.7 

8.3 

8.3 

7.3 

6.4 

4.9 

8.5 

10.1 

10.5 

7.8 

9 

6.6 

7.3 

6.1 

8.4 

7.2 

7.2 

6.4 

6.6 

4.7 

8  4 

9.7 

11.4 

7.5 

'7'.7 

10 

7.1 

7.8 

6.8 

8.2 

5.6 

7.6 

6.7 

6.8 

4.5 

8.3 

9.5 

11.5 

7.5 

11 

7.6 

7.1 

6.1 

7.3 

5.1 

6.7 

6.3 

5.8 

4.1 

8.1 

9.4 

11.9 

8.0 

7'8 

12 

8.9 

7.4 

6.1 

6.4 

5.1 

6.0 

6.0 

5.9 

4.2 

7.2 

9.3 

11.4 

7.0 

13 

9.1 

7.0 

6.3 

6.6 

5.7 

5.6 

5.5 

6.0 

3.7 

6.5 

9.0 

10.6 

6.8 

■6^9 

14 

10.3 

6.5 

6.1 

5.6 

5.1 

5.6 

5.2 

5.7 

3.5 

7.1 

9.2 

10.5 

6.7 

15 

9.0 

7.0 

6.8 

6.4 

5.1 

5.8 

4.9 

5.5 

3.1 

6.6 

8.2 

9.3 

6.5 

6.6 

16 

10.0 

6.9 

7.1 

6.2 

5.0 

5.7 

4.5 

5.3 

3.3 

6.4 

8.7 

9.1 

6.5 

n 

9.3 

6.7 

6.9 

5.7 

4.4 

4.9 

3.9 

4.9 

3.5 

6.5 

8.2 

8.3 

6.1 

6^3 

18 

9.6 

7.1 

7.0 

5.6 

5.0 

6.0 

5.1 

5.1 

3.8 

6.5 

8.4 

7.4 

6.4 

19 

10.3 

8.3 

6.8 

7.2 

6.2 

6.4 

6.6 

6.0 

4  1 

6.5 

9.5 

7.2 

7  ■* 

6.8 

20 

10.3 

8.6 

7.4 

8.3 

6.4 

7.3 

6.0 

6.8 

5.0 

7.8 

9.9 

8.1 

7!6 

21 

10.8 

9.0 

8.6 

8.7 

7.0 

6.6 

6.2 

6.7 

5  1 

9.0 

11.8 

9.8 

8.3 

7^9 

22 

11  3 

11.6 

8.1 

10.1 

8.6 

7.4 

7.1 

7.3 

5.7 

10.9 

12.7 

10.8 

9.3 

23 

10.9 

11.2 

8.5 

10.3 

8.6 

8.4 

7.5 

8.4 

6.4 

11.0 

12.6 

11.5 

9.6 

9.5 

Then 

lean  h 

3nrly  v 

elocity 

for  18 

ro  is  8. 

1  miles 

Mean  Hourly  Velocity  op  the  Wind,  1870. 


FIG. 3. 

18     20     22 

10 


The  diagram,  Fig.  3,  exhibits,  in  the  form  of  a  curve,  the  mean  hourly  velocity  of  the  wind  for 
1870 ;  from  which  it  appears  that  the  maximum  occurfl  at  1  v.  m.,  and  the  minimum  at  5  a.  m. 

34 
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Meteorological  Observations. 


llorKS  VOW    DIRECTION  OF  TTIK  WIND. 

1870. 


Month. 


January  

Kobruary  

March 

April 

May 

June 

July 

Aujrust 

September 

October 

November 

December 

Days  in  the  year 


77 
48 
215 
a08 
9-2 
52 
57 
55 

m 

67 
71 
80 


46 


N.  E. 


41 


54 

IS.-) 
la.) 

(55 

2(»  I 

■^  I 

89 


21 


8.  E. 


81 

68 
21 
47 
«7 
47 
50 
142 


288 
187 
88 
118 
212 
209 
835 
271 
182 
215 
166 
151 


S.  W. 


66 
78 
28 
41 
108 
175 
70 
48 
65 
80 
27 
31 


80 


W. 


78 
212 

198 

68 

91 

91 

147 

128 

177 

268 

344 


N.  W. 


141 
65 


108 
61 


18 


The  diagram,  Fig.  7,  shows  the  number  of  times  tlie  wind  blew  from  each  of  the  eijjht 
principal  points  of  the  compass,    'i'he  prevalent  winds  appear  to  be  south  and  west. 

The  true  direction  prcbably  lies  between  these  points  :  since  the  wiiuls  are  deflected  by 
the  vallies  of  the  Mohawk  and  Hudson. 


Prevat.ent  Winds  during  1870. 
FIG.7.  iM. 


N.W. 


Meteor  ol  o  gig  a  l  Obser  va  tions. 
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Meteorological  Observations, 


THERMOMETER. 

1863. 

1 
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00 

S8S85:S;:;SS;S'«8SS§S55SS8?SSS'-S««a888R 

i 

2 

S9^9S99SS53$^^!9$$$^S!$9S2$7SS$«!$SS  : 
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MEANS  OF  THE  THERMOMETER. 

Two  Readings  Daily. 

1862. 

1863. 

18ft4. 

1866. 

1866. 

Month. 

8  a.m. 

7  P.M. 

8  a.m. 

7  p.m. 

8  a.m. 

7  p.m. 

8  a.m. 

7  p.m. 

8  A.M. 

7  P.M. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

January  . 

22.4* 

25.2* 

25.2 

28.8 

1    21.2 

25.1 

15.0 

19.1 

16.6 

ao.i 

February. 

18.4 

23.9 

20.1 

25.0    :    25.2 

28.6 

18.8 

24.5 

22  7 

26.7 

March  ... 

28.8 

32.3 

21.1 

28.1 

28.8 

.34.8 

34.2 

.39.1 

29.4 

81.9 

April  .... 

.39.3 

45.3 

39.8 

47.5 

40.1 

47.2 

4;j.3 

51.6 

46.3 

1    52.6 

May 

53.6 

59.4 

54.5 

MA 

57.7 

67.9 

52.9 

62.2 

.53.7 

66.6 

June 

60.8 

65.7 

60.0 

70.9 

62.7 

76.0 

67.6 

76.8 

65.6 

70.2 

July 

69.2 

71.5 

61).  5 

77.5 

68.7 

82.1 

()6.6 

76.7 

73.2 

80.1    ' 

August  .. 

67.6 

71.5 

66.8 

75.3 

68.7 

75.3 

65.3 

74.7 

637 

68.4 

Septemb'r 

60.1 

65.1 

M.2 

62.4 

65.4 

61.4 

61.5 

69.8 

58.8 

62.2 

October  . . 

46.8 

51.7 

45.1 

50.9 

4;3.6 

48.1 

42.3 

47.0 

48.1 

52.8 

November 

34.9 

38.3 

37.8 

40.9 

35.2 

39.0 

35.7 

39.8 

38.4 

41.6 

December 
Annual 

26.3 

28.5 

22.6 

25.4 

25.4 

27.8 

28.1 

31.2 

23.0 

25.5 

mean.. 

46.1 

46.5 

47.8 

47.7 

47.1 

Means  of  the  Thermometer— Two  Readings  Daily. 

Month. 

1867. 

1868. 

1869. 

1870. 

Mean. 

1 

8  A.M. 

7  p.m. 

8  A.M. 

7  p.m. 

8  a.m. 

7  p.m. 

8  a.m. 

7  p.m. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

January  

13.4 

17.0 

16.3 

16.0 

23.4 

27.4 

28.6 

29.9 

21.7 

February 

28.8 
29.1 
42.6 

31.5 
32.1 
48.3 

11.8 
30.7 
39.3 

18.1 
36.4 
42.7 

24.4 
24.4 
42.6 

27.0 
28.0 
48.0 

20.2 
26.5 
45.8 

24.3 
30.1 
51.6 

2:1.3 
30.3 
45.2 

March 

April 

May 

52.5 
68.5 
69.6 
69.5 
58.4 

56.3 
75.9 
75.5 
74.9 
64.1 

.54.8 
65.9 
77.1 
69.6 
58.1 

60.0 
74.5 
82.3 
73.4 
60.9 

55.2 
65.2 
69.5 
67.0 
62.0 

(iO.2 
71.1 
75.2 
72.1 
64.6 

58.4 
72.9 
75.6 
71.7 
62.1 

63.2 
77.2 
78.5 
73.5 
65.8 

5«.l 
69.3 
74.8 
70.5 
61.5 

July 

August  .        -     -  - 

Septembei 

October . . 

45.8 
36.1 

51  9 

38.8 

43.0 
34.7 

46.6 
37.2 

44.1 
.33.5 

47.0 
35.5 

50.4 
38.5 

53.6 
40.8 

47.7 
37.6 

November 

December 

Annual  mean... 

19.5 

21.8 

20.4 

22.7 

26.6 

28.4 

27.2 

29.3 

25.5 

46.8 

45.6 

46.8 

49.9 

47.1 

*  January,  1862,  was  not  complete. 
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1 

MEAN  TEMPERATURE  OF  THE  SEASONS, 

From  Bi-daily  Readings. 

Yeab. 

Spring. 

Summer. 

Antumu. 

Winter. 

1862 

43.1 
42.6 
46.1 
47.2 
45.4 
43.5 
44.0 
43.1 
45.9 

67.7 
70.0 
72.2 
71.3 
70.2 
72.2 
73.8 
70.0 
74.9 

49.5 
48.5 
47.1 
49.3 
50.2 
49.2 
46.7 
47.8 
51.9 

o 

23.5 
25.6 
24.7 
21.8 
24.2 
23.2 
17.3 
24.2 
25.8 

1863         

1864 

1865 

1866 

1867 

1868 

1869 

1870 

Mean 

44.5 

71.8 

48.9 

23.4 

Mean  Monthly  Temperature  for  Nine  Years,  from  1862  to  1871. 

Fie.i- 
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Tlie  diagram,  Fig.  1,  shows,  in  the  form  of  a  curve,  the  mean  montlily 

temperature,  deduced  from  readings  made  at  8  a.  m.  and  7  p.  m.,  daily. 

The  maximum  monthly  temperature  occurs  in  July,  and  the  minimum  in 
January. 

THE    WEATHER    SHEETS. 


At  tlie  end  of  the  volume  will  be  found  thirty-six  litho- 
graph sheets,  exhibiting  the  indications  of  the  different 
instruments,  and  the  state  of  the  weather  for  every  hour, 
during  a  period  of  three  years,  from  January  1st,  1868,  to 
January  1st,  1871. 

The  barometer  curve  was  plotted  from  the  hourly  printed 
records,  and  shows  the  absolute  time  of  maxima  and 
minima,  as  well  as  the  height  for  intermediate  points. 

The  thermometer  curves  for  1868  and  1869  have  been 
plotted  from  two  daily  readings,  made  at  8  a.  m.  and 
7  p.  M.  For  1870,  the  first  eight  months  are  deduced  from 
three  daily  readings,  at  8  a.  m.,  noon,  and  at  7  p.  m.  For 
the  last  four  months,  from  September  first,  the  record  was 
continuous. 

The  curve  showing  the  velocity  of  the  wind  during  1868,  has 
been  plotted  from  records  made  three  times  daily,  at  8  a.  m., 
noon,  and  7  p.  m.  ;  for  1869  and  1870,  the  curve  has  been 
drawn  from  the  continuous  hourly  records.  In  plotting  this 
curve,  it  was  thought  best  to  exhibit  only  the  principal  maxima 
and  minima  of  velocity,  since  by  this  method  it  shows  more 
clearly  to  the  eye  the  increase  and  decrease  of  the  wind, 
than  if  every  hour  was  indicated.  The  velocity  for  any 
particular  hour  can  be  ascertained  by  referring  to  the  tabular 
numbers,  on  pages  239  to  262,  inclusive. 

The  direction  of  the  wind  is  given  for  noon  and  midnight 
of  each  day. 

The  rain-fall  has  been  measured  daily ;  the  time  of  its 
occurrence  being  indicated  as  near  as  possible  on  the  chart. 
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Explanation  of  the  Weather  Sheets. 

Each  sheet  extends  over  a  period  of  one  month.  The 
numbers  at  the  top  of  the  sheet  indicate  the  date,  and 
each  vertical  line,   noon  of  each  day. 

The  black  bars  projecting  from  the  top  of  the  sheet 
downward,  indicate  rain  or  snow.  The  scale  showing  the 
amount  of  rain-fall  will  be  found  at  the  upper  right  hand 
margin.  The  space  between  any  two  contiguous  parallel 
lines  representing  0'''.25. 

The  snow  has  been  converted  into  its  equivalent  of 
water,  and  is  marked  with  the  letter  S,  at  the  bottom  of 
the  bar. 

The  upper  curve  is  the  record  of  the  barometer,  the  scale 
of  height  for  which  will  be  found  at  the  upper  left  hand 
margin ;  the  space  between  any  two  contiguous  parallel 
lines  being  equivalent  to  O^'^.IO  pressure. 

The  second  curve  is  the  record  of  the  thermometer,  the 
scale  for  which  will  be  found  on  the  left  hand  margin  ; 
the  heavy  horizontal  line  near  the  bottom  of  the  sheet 
representing  zero,  Fahrenheit ;  the  space  between  any  two 
contiguous  parallel  lines  being  equivalent  to  four  degrees. 

It  may  be  proper  to  remark,  that  the  same  zero  points 
are  used  throughout  the  wiiole  series  of  records.  Hence, 
the  height  of  the  barometer,  thermometer,  etc.,  may  be 
seen  at  a  glance. 

The  curve  near  the  bottom  of  the  sheet  represents  the 
hourly  velocity  of  the  wind  in  miles,  the  scale  for  which 
will  be  found  on  the  lower  left  hand  margin  ;  the  space 
between  any  two  contiguous  parallel  lines  being  equiva- 
lent to  five  miles  of  wind  per  hour. 

The  direction  of  the  wind  is  indicated  at  the  bottom  of 
the  sheet  to  eight  principal  points. 

An  examination  of  the  sheets  show  the  occurrence  of 
gales  of  wind  as  follows :   January  22d,  Feb.  7th  and  9th, 
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March  6th,  and  October  27th,  1868,  Tnaximiim  hourly 
velocity  forty  miles. 

February  23d,  April  20th,  22d,  and  23d,  maximum  hourly 
velocity  forty-one  miles.  November  20th,  1868,  maximum 
hourly  velocity  fifty-five  miles. 

March  16th,  1870,  maximum  hourly  velocity  fifty-two  miles. 
June  9tli,  maximum  hourly  velocity  forty -five  mil(^s.  Novem- 
ber 3d,  and  9th,  maximum  hourly  velocity  forty  miles. 

The  gale  of  June  9th,  1870,  occurred  without  any  change 
in  the  height  of  the  barometer,  but  was  preceded  by  a 
slight  rise  of  the  thermometer,  and  followed  by  a  conside- 
rable depression  of  the  temperature. 

A  great  rain-storm  occurred  Nov.  3d,  1869,  when  the 
total  fall  of  water  during  twenty-four  hours  was  six 
inches ;  previous  to  and  during  the  storm,  the  barometer 
fell  nearly  one  inch. 

The  thermometer  fell  below  zero,  Fahrenheit,  at  8  a.  m. 
on  the  following  dates :  Feb.  2d,  7th,  10th,  11th,  21st,  and 
22d,  1868.  It  rose  above  90^  at  7  p.  m.  on  June  19th,  July 
4th,  11th,  13th,  14th,  and  15th,  1868.  It  rose  above  90°  at 
noon  on  June  4th,  9th,  18th,  19th,  24th,  25th,  26th,  27th, 
28th,  29th,  and  30th,  July  24th,  August  7th,  and  9th,  1870. 

An  examination  of  these  sheets  shows  the  intimate  rela- 
tion existing  between  temperature,  pressure,  rain-fall,  and 
the  direction  and  velocity  of  the  wind. 

It  is  seen  at  a  glance  that  the  barometer  and  thermometer 
curves  almost  invariably  move  in  opposite  directions.  When 
the  barometer  rises,  the  thermometer  falls,  and  vice  versa. 

The  curve  showing  the  velocity  of  the  wind  very  gene- 
rally follows  that  given  by  the  thermometer. 

The  barometer  almost  invariably  falls  under  a  south 
wind,  and  rises  under  a  west  wind. 

From  a  careful  study  of  these  curves,  it  is  believed 
much  useful  information  may  be  acquired. 
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REMARKS  ON  THE  GALVANIC  BATTERY. 


The  constant  use  of  Daniell's  battery  for  nearly  ten  years, 
made  us  desirous  of  more  fully  understanding  the  mode  of  its 
action,  and  the  cause  of  the  decline  in  the  strength  of  the 
electric  current.  For  this  purpose,  during  the  past  year,  a 
series  of  experiments  were  instituted,  with  batteries  of  various 
forms.  As  they  were  undertaken  solely  for  the  purpose  of 
securing  the  best  form  of  battery  for  every  day  use,  delicate 
instruments  were  not  provided,  and  consequently  great  pre- 
cision of  measurement  could  not  be  obtained. 

The  Galvanometer  consisted  of  a  steel  needle,  one  and  a 
half  inches  in  length,  attached  to  a  light  strip  of  brass,  having 
a  radius  of  five  inches.  This  needle  was  mounted  horizontally 
over  a  coil  of  silk-covered  copper  wire.  The  graduation  of 
the  instrument  was  effected  by  two  methods,  viz.  :  by  means 
of  the  divided  current,  and  by  the  revolving  disk. 

The  Eheostat  was  constructed  by  winding  No.  30  silk- 
covered  wire  around  a  wooden  cylinder,  10  inches  in  circum- 
ference and  8  inches  in  length.  The  coils  were  separated  in 
different  group,  and  so  connected  with  switches  that  any 
number  could  readily  be  introduced  in  the  circuit. 

For  measuring  the  comparative  resistance  of  different 
liquids,  two  small  platinum  plates,  attached  to  protected 
wires,  were  fastened  to  a  block  of  wood,  and  maintained  at  a 
uniform  distance  from  each  other. 


286  Appendix. 

Daniell's  Battery. 
The  battery  originally  constructed  by  Daniell,  consisted  of 
a  copper  cylinder,  6  inches  high  and  3^  inches  in  diameter, 
with  a  porous  cell  or  ox -gullet  passing  through  the  center,  in 
which  was  suspended  a  rod  of  zinc,  6  inches  in  length  and 
i  inch  in  diameter.  The  porous  cell  passed  through  the 
bottom  of  the  copper  cylinder,  and  the  end  was  connected 
with  a  glass  siphon,  bent  in  such  a  manner  that  the  top  was 
on  a  level  with  the  surface  of  the  liquid.  The  battery  was 
excited  with  a  saturated  solution  of  sulphate  of  copper  and 
water,  acidulated  with  sulphuric  acid.  When  fresh  water 
and  acid  were  poured  in  the  top  of  the  porous  cell,  an  equal 
amount  of  liquid  was  forced  out  from  the  bottom  through  the 
siphon.  It  was  intended  by  this  arrangement  to  maintain  at 
all  times  the  same  strength  of  acidulated  water  about  the 
zinc.  After  this  battery  came  in  general  use,  porous  clay 
cells  were  substituted  for  the  membranous  bag,  and  the 
siphon  was  discarded. 

Hill's  Battery. 

As  many  of  our  experiments  were  made  with  Hill's  modi- 
fication of  Daniell' s  battery,  a  description  of  its  peculiarity  is 
deemed  necessary.  This  battery  consists  of  a  glass  jar,  with 
a  sheet  of  copper  placed  in  the  bottom,  and  a  disk  of  zinc, 
perforated  in  the  center,  suspended  horizontally  near  the  top. 
Protected  copper  wires  are  attached  to  the  zinc  and  copper, 
forming  the  two  poles  of  the  battery.  When  thus  arranged, 
the  jar  is  filled  with  a  solution  of  s,  ^.,*  after  which  a  few 
crystals  of  s.  c.  are  dropped  in  through  the  orifice  in  the  zinc, 
and  lie  on  the  copper  plate.  If  the  liquid  is  not  agitated,  the 
copper  will  lie  in  a  solution  of  s.  c,  and  the  zinc  in  a  solution 
of  s.  ^.,  so  long  as  the  specific  gravity  of  the  latter  is  less 

*  The  following  abbreviations  are  used :   q.  quantity  of  electricity  flowing  in  the  external 
circuit ;  s.  c.  sulphate  of  copper ;  8.  z.  sulphate  of  zinc. 
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than  36°  B.     The  intervening  liquid  s.  z.^  acts  as  a  protection 
in  the  same  manner  as  the  porons  cell  in  Daniell'  s  battery. 

The  Foemation  of  Sulphate  of  Zinc. 

As  soon  as  the  poles  of  the  battery  are  joined,  s.  z.  is 
formed  in  the  cell  containing  the  zinc,  and  metallic  copper  is 
deposited  on  the  copper  plate.  A  long  series  of  experiments 
were  instituted  to  determine  the  rate  of  formation  of  the  s.  z. 
during  the  various  conditions  of  the  battery.  A  Hill's  ele- 
ment, was  put  on  a  closed  circuit  through  the  galvanometer, 
without  any  external  resistance,  and  the  specific  gravity  of 
the  s.  z.  was  measured  daily,  by  means  of  a  Baume  hydro- 
meter. The  indications  of  the  galvanometer  needle  and  the 
temperature,  was  also  ascertained  at  the  same  time.  The  jar 
containing  the  liquid,  was  7  inches  high  and  6  inches  in 
diameter.  The  zinc  and  copper  plates  each  presented  a  sur- 
face of  28  square  inches.  The  distance  between  the  plates 
was  SJ  inches.  The  battery  was  started  with  s.  z.  at  21°  B. 
specific  gravity.  This  element  was  on  a  closed  circuit  for  30 
days  ;  at  the  end  of  that  time  the  s.  z.  was  nearly  saturated, 
43°  B.,  temperature  50°,  and  q.  had  decreased  to  only^  of  its 
normal  value.  For  the  first  23  days,  or  while  the  specific 
gravity  of  the  s.  z.  was  less  40°  B.,  q.  was  sensibly  the  same 
from  day  to  day. 

It  is  a  fundamental  principle  that  the  formation  of  s.  z.  is 
directly  proportional  to  the  quantity  of  electricity  passing  in 
the  circuit.  This  would  be  strictly  true,  provided  there  was 
no  local  action  ;  but  actual  experience  demonstrates  that  this 
condition  is  never  fulfilled.  On  laying  down  the  daily  results 
in  the  form  of  a  curve,  having  the  specific  gravity  of  the  s.  z. 
for  one  ordinate,  and  the  time  for  the  other,  it  was  found  that 
the  observations  could  be  well  represented  by  an  equation  of 
the  second  degree,  in  which  Ai=-M*46°,  and  A2=— 0'08°. 
For  this  element,  the  amount  of  liquid  saturated  with  s.  z. 
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bctwtH'ii  (he  iiiiiits  12°  to  40°  B.,  was  3*6  cubic  inches  daily. 
A  second  element  of  the  same  size,  in  which  the  distance 
between  the  plates  was  reduced  to  4  inches,  gave  similar 
results.  But  the  amount  of  liquid  saturated  daily  was  nearly 
twice  as  great,  with  but  a  small  increase  in  the  quantity  of 
electricity  generated ;  showing  a  much  greater  local  action. 

The  experiments  with  a  Daniell's  element  of  the  usual  size, 
using  a  porous  cell,  2^  inches  in  diameter  and  7  inches  high, 
gave  5*7  cubic  inches  for  the  amount  of  liquid  saturated 
daily,  during  the  normal  condition  of  the  element.  As  q. 
was  nearly  double  that  of  Hill's  element,  and  the  amount 
of  liquid  saturated  less  in  proportion,  it  shows  less  local 
action.  From  these  experiments  it  follows,  that  once  having 
determined  $'.,  the  length  of  time  the  battery  will  maintain 
the  current  at  its  normal  force  can  readily  be  computed ; 
since  it  depends  entirely  on  the  capacity  of  the  cell  holding 
the  sulphate  of  zinc.  With  a  porous  cell  of  the  usual  size, 
when  no  external  resistance  is  introduced,  the  battery  will 
begin  to  decrease  at  the  end  of  three  days,  and  at  the  end  of 
five  days  there  will  be  scarcely  any  action.  On  the  contrary, 
with  HUl's  element,  of  the  size  before  described,  q,  will 
continue  uniform  for  more  than  thirty  days,  and  will  be  but 
little  less  at  the  end  of  fifty  days.  Most  of  the  writers  on 
galvanism  seem  to  imagine  that  sulphuric  acid  is  essential 
for  exciting  the  battery,  but  our  experiments  show  that  this 
is  not  the  case  ;  in  fact  we  consider  it  a  detriment ;  for  if  too 
great  a  quantity  is  used,  crystals  of  sulphate  of  zinc  are 
deposited  on  the  zinc,  thereby  greatly  lessening  q.  It  seems 
to  me  that  the  only  office  of  the  sulphuric  acid,  is  to  make 
the  water  a  better  conductor  ;  since  nitric  acid,  muriatic  acid, 
salt,  sulphate  of  copper,  or  sulphate  of  zinc,  will  answer 
equally  well.  By  using  a  solution  of  s.  z.  of  a  certain 
specific  gravity,  the  same  quantity  and  electro-motive  force 
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is  obtained  as  with  sulpliuric  acid.     This  is  also  true  for 
Grove's,  and  the  bi-chromate  of  potash  battery. 

The  Use  of  a  Number  of  Poeous  Cells  in  the  same 

Jae. 

Since  the  decrease  of  q.  is  due  to  the  formation  of  s.  z.^  the 
question  naturally  arises,  how  can  a  battery  be  constructed, 
that  will  give  a  uniform  current  for  a  long  period  of  time  'i 
The  answer  is  plain ;  we  must  increase  the  capacity  of  the 
cell  in  which  the  zinc  is  placed. 

In  a  two-gallon  stone  jar,  three  porous  cells  were  placed 
with  a  sheet  of  copper  surrounding  them.  The  current  was 
then  passed  through  the  galvanometer  and  rheostat,  and 
sufficient  resistance  inserted  to  make  q.  equal  to  that  due 
to  single  cell,  when  used  alone.  The  amount  of  s.  z.  formed 
in  a  given  time  was  then  measured,  when  it  was  found  each 
cell  made  as  much  s.  z.  as  if  only  a  single  one  had  been 
employed.  This  combination  showed  very  great  local  action. 
Nothing,  therefore,  would  be  gained  by  such  an  arrangement, 
but  on  the  contrary  a  much  greater  amount  of  zinc  would  be 
consumed  without  advantage. 

We  next  had  constructed  large  porous  cells  6  inches  in 
diameter  and  7  inches  high,  having  a  capacity  of  180  cubic 
inches.  Our  previous  experiments  enable  us  to  calculate 
with  considerable  precision,  the  length  of  time  one  of  these 
elements  will  maintain  a  maximum  current  of  electricity. 
Allowing  5*7  cubic  inches  for  the  amount  of  liquid  saturated 
daily  between  the  limits  12°  to  40°,  it  is  apparent  that  a  bat- 
tery of  this  size  should  remain  constant  for  more  than  thirty 
days,  without  any  external  resistance  being  introduced  in  the 
circuit.  When  electro -magnets  are  operated,  as  the  external 
resistance  should  at  least  be  equal  to  that  of  the  battery,  the 
current  would  remain  constant  for  more  than  two  months,  on 
a  continually  closed  circuit. 
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The  Relation  between  the  Quantity  of  Electricity 
AND  THE  Specific  Gravity  of  the  Sulphate  of  Zinc. 

Svanberg's  experiments  are  quoted  by  recent  writers  to 
prove  that  the  electro-motive  force  for  Daniell's  battery  is  not 
materially  changed  by  the  nature  of  the  liquid  about  the 
zinc.  Although  this  statement  is  strictly  true,  yet  it  does  not 
give  us  correct  views  in  regard  to  the  battery.  We  prepared 
different  solutions  of  s.  z.,  ranging  from  zero  to  saturation. 
These  were  alternately  used  in  the  porous  cell,  and  q.  mea- 
sured by  the  galvanometer.  The  time  for  each  experimeni 
was  about  five  minutes.  Above  the  specific  gravity  of  15°  B., 
q,  was  sensibly  the  same  up  to  saturation.  These  results 
were  so  directly  contrary  to  all  our  experience  with  the  bat- 
tery in  actual  use,  that  at  first  we  were  at  a  loss  to  understand 
them.  The  experiments  were  accordingly  continued,  by  put- 
ting an  element  on  a  closed  cii-cuit  through  the  galvanometei-. 
The  quantity  of  electricity  and  the  specific  gravity  of  the  s.  z. 
were  noted  from  time  to  time.  So  soon  as  the  s.  z.  approached 
near  saturation,  from  43°  to  46°  B.,  depending  on  the  tempe- 
rature, it  was  found  that  the  element  gradually  decreased  in 
force,  until  finally  ^.  was  less  than  one -twentieth  of  its  normal 
value.  As  the  electro-motive  force  remained  constant,  it  indi- 
cated an  internal  resistance  more  than  twenty  times  as  great. 
But  we  know,  by  direct  experiment,  that  a  saturated  solution 
of  s.  z.  is  a  better  conductor  than  a  dilute  solution,  and  hence 
we  ought  to  expect  the  resistance  to  be  less.  A  careful  study 
of  the  phenomenon,  led  us  to  conclude  that  the  increased 
resistance  was  due  to  the  polarization  in  the  battery  itself. 
When  the  current  is  passed  through  a  voltameter  or  electro- 
lyte solution,  it  is  found  a  much  greater  resistance  is  intro- 
duced than  that  due  to  the  liquid  alone.  This  increased 
resistance  is  ascribed  to  polarization  of  the  electrodes  in  the 
solution,  and  has  been  ably  discussed  by  a  number  of  scien- 
tists.    But  the  polarization  in   the  battery  itself  does  not 
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appear  to  have  been  investigated.  After  an  element  has  been 
on  a  closed  circuit  for  a  long  time,  if  the  circuit  be  opened  for 
a  few  minutes,  on  closing  it,  the  galvanometer  will  at  first 
indicate  the  maximum  quantity  due  to  the  element,  but  in  a 
few  seconds  the  needle  will  gradually  recede  and  stand  as 
before.  It  appears  that  when  the  specific  gravity  of  the  s.  z. 
approaches  saturation,  it  becomes  charged  with  electricity, 
like  a  Ley  den  jar  or  prime  conductor.  From  numerous 
experiments,  we  find  q.  reaches  its  maximum  when  the  spe- 
cific gravity  of  the  s.  z.  is  between  20°  and  30°  B.  However, 
for  practical  purposes,  the  battery  gives  essentially  the  same 
force  between  15°  and  38°  B.  Below  15°  B.  the  conducting 
power  of  the  s.  z.  is  considerably  less,  and  consequently  the 
resistance  greater  ;  and  above  38°  B.  the  resistance  is  again 
increased  by  polarization.  The  conducting  power  of  s.  z. 
was  found  to  be  essentially  the  same  between  30°  B.  and 
saturation.  At  1°  B.  it  was  one-fourth,  at  7°  one-half,  and  at 
14°  three -fourths  as  great  as  for  a  saturated  solution. 

On  the  Use  of  the  Negative  Metal  in  Daniell's  Bat- 
tery. 

The  negative  metal  in  Daniell'  s  battery  is  only  useful  as  a 
conductor  of  the  current.  For  the  purpose  of  testing  the 
correctness  of  this  conclusion,  experiments  were  made  with 
the  following  metals  as  the  negative  plate :  1,  copper ;  2,  sheet 
lead ;  3,  sheet  iron ;  4,  sheet  iron  tinned  (the  ordinary  sheet 
tin) ;  5,  sheet  zinc  ;  6, 'cast  zinc. 

The  s.  c.  was  a  saturated  solution,  and  the  s.  z.  had  a  spe- 
cific gravity  of  25°  B.  The  quantity  of  electricity  and  the 
electro-motive  force  was  found  to  be  the  same  for  copper, 
lead,  iron  and  tin.  When  zinc  was  used  for  both  the  positive 
and  negative  metal,  the  action  was  somewhat  different.  For 
two  or  three  seconds  after  immersion  in  the  s.  c.  there  was  a 
small  negative  current,  after  which  the  galvanometer  needle 
was  gradually  deflected  until  it  indicated  a  quantity  of  elec- 
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inc'ily  ii«*ail^\  tijuiil  to  tin-  Jionnal  (-(MKlilioii  ol"  tli<'  <l«MiuMit. 
It  then  remained  at  rest  for  a  few  seconds,  after  wliicli  it 
receded  and  stood  at  a  degree  indicating  about  one-half  tlie 
quantity.  The  whole  time  required  to  bring  it  to  rest,  was 
three  minutes  from  the  time  of  immersion.  During  the  pro- 
gress of  the  exp(?riment,  the  hydrogen  was  evolved  so  rapidly 
from  the  zinc  immersed  in  the  s.  c,  that  the  bubbles  could  be 
exploded  by  holding  a  lighted  match  near  the  surface  of  the 
liquid.  As  soon,  however,  as  the  galvanometer  came  to  rest, 
the  evolution  of  hydrogen  had  nearly  ceased.  On  removing 
the  zinc,  it  was  found  covered  with  a  loose  copper  powder ; 
not  reguline  metal,  but  such  as  is  deposited  when  a  large 
battery  is  employed  to  act  on  a  small  surface.  This  powder 
did  not  adhere  closely  to  the  zinc,  but  was  separated  by  a 
thin  layer  of  s,  z.  or  hydrogen.  On  washing  the  zinc  and 
repeating  the  experiment,  precisely  similar  results  were 
obtained.  Although  the  zinc  was  capable  of  conducting  the 
maximum  quantity  of  electricity,  yet  the  electro -motive  force 
was  considerably  less  than  for  the  other  metals.  A  careful 
examination  of  these  experiments,  leads  us  to  the  conclusion 
that  the  negative  metal  in  DanielFs  battery,  only  acts  as  a 
conductor  of  the  electricity. 

On  the  Internal  Resistance  of  the  Battery. 
In  a  battery  with  two  liquids,  the  internal  resistance  is 
made  up  of  two  elements,  viz.  :  the  specific  resistance  of  the 
liquid,  and  the  resistance  of  the  porous  cell.  Although 
recent  writers  have  remarked  the  variation  of  resistance  due 
to  different  kinds  of  earthern  cells,  yet  we  have  not  learned 
that  any  one  has  determined  separately  the  resistance  due  to 
the  cell,  and  that  due  to  the  liquids.  By  our  method,  it  is 
necessary  to  use  at  least  two  cells  of  different  size.  In  these 
experiments,  three  were  employed : 
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No.  1.  White  clay  cell,  O'Sl  inches  in  thickness,  6  inches 
in  diameter,  and  7  inches  high. 

•  No.  2.  White  clay  cell,  0*15  inches  in  thickness,  3  inches 
in  diameter,  and  7  inches  high. 

No.  3.  Split-leather  cell,  0*06  inches  in  thickness,  5  inches 
in  diameter,  and  7  inches  high,  fitted  to  a  bottom  of  inch  pine. 

The  resistance  of  the  element  was  determined  for  each  cell 
separately.  Then  the  cells  were  placed  one  inside  of  the  other, 
and  the  total  resistance  determined  as  before  ;  after  which  it 
was  found  for  two  at  a  time.  These  several  determinations 
gave  us  a  series  of  equations,  involving  the  resistance  of  each 
separate  cell,  together  with  the  specific  resistance  of  the 
liquids.  The  following  are  the  results,  expressed  in  an  arbi- 
trary unit : 

No.  1.  Resistance,  22.  No.  2.  Resistance,  17.  No.  3. 
Resistance,  7.  Specific  resistance  of  the  liquids  s.  c.  satu- 
rated solution,  s.  z.  25°  B.,  13.  From  which  it  appears  that 
the  specific  resistance  of  the  liquids  is  about  the  same  as  for 
a  white  clay  cell  of  the  ordinary  size. 

As  g.  is  increased  by  lessening  the  interval  resistance,  other 
things  being  equal,  it  is  apparent  that  the  leather  cells  are 
superior  to  those  made  of  white  clay. 

On  the  Construction  of  Daniell's  Battery. 

For  a  local  battery,  where  the  external  resistance  is  small, 
two-gallon  stone  jars  may  be  used  for  the  vessel  holding  the 
s,  c.  solution.  The  negative  plate  is  best  made  of  sheet  lead, 
instead  of  copper  as  heretofore ;  as  it  is  less  expensive  and  is 
easier  bent  in  the  proper  form.  It  is  desirable  to  perforate 
the  sheet  with  an  ordinary  punch,  in  order  to  secure  a  moic^ 
free  circulation  of  the  liquid  surrounding  it.  Ordinary  sheet 
tin  makes  the  cheapest  negative  plate,  but  it  is  unfit  foi- 
general  use,  where  the  battery  is  required  to  be  kept  in  con- 
stant action  for  a  long  period.     For  if  the  s.  c.  solution  is  not 
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kept  saturated,  chemical  action  takes  place  between  the  iron 
and  tin,  which  soon  dissolves  the  plates.  I  have,  however, 
used  it  successfully.  If  the  solution  is  kept  saturated,  in  a 
month  or  so  the  sheet  will  be  covered  with  a  fine  plate  of 
copper,  which  may  be  easily  separated,  provided  the  original 
plate  has  been  properly  prepared,  by  being  oiled  and  black- 
beaded  before  being  used.  The  porous  cell  in  which  the  zinc 
is  placed,  should  have  a  capacity  of  at  least  150  cubic  inches. 
As  the  resistance  of  large  clay  cells  is  more  than  three  times 
as  great  as  for  those  made  of  leather,  the  latter  are  preferred ; 
since,  with  the  same  surface  of  zinc,  q.  is  nearly  doubled. 
The  constant  use  of  leather  cells,  during  the  past  year,  fully 
demonstrates  their  superiority  over  those  made  of  white  clay. 
For  it  is  found  in  practice  that  for  working  magnets,  such  as 
are  used  in  telegraph  offices  for  local  sounders,  one  element 
as  described  above,  gives  more  effective  working  force  than 
two  of  those  in  ordinary  use.  The  zinc  casting  may  be  of 
any  form;  for  cells  of  this  size,  it  should  have  an  external 
surface  of  50  square  inches. 

The  battery  should  be  started  with  s.  z,  at  15°  B.  specific 
gravity.  Sulphuric  acid  should  never  be  used  in  the  cell 
containing  the  zinc.  Crystals  of  s.  c.  are  suspended  in  a  bag 
or  perforated  cup,  near  the  top  of  the  liquid  surrounding  the 
negative  plate,  in  order  to  keep  the  solution  at  saturation. 
After  a  battery  has  been  in  constant  use  for  a  number  of 
months,  crystals  of  s.  c.  will  be  found  precipitated  on  the 
bottom  of  the  jar.  When  this  is  the  case,  the  liquid  must 
be  poured  in  another  vessel,  and  all  the  s.  c.  removed,  as  it 
seems  to  lessen  q.  During  cold  weather,  the  battery  may  be 
improved  by  adding  occasionally  a  little  sulphuric  acid  to 
the  s.  c.  solution.  Between  40°  and  100°  Fahr.,  the  specific 
resistance  of  the  liquids  is  increased  about  one-sixth  for 
every  10°  decrease  of  temperature.  It  is  not  desirable,  there- 
fore, to  work  the  battery  at  a  temperature  below  50°  Fahr. 
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The  zinc  need  not  be  amalgamated,  but  it  should  be  cleaned 
once  in  two  or  three  months,  and  all  the  sediment  removed 
from  the  porous  cell. 

When  the  specific  gravity  of  the  s.  z.  approaches  40°  B., 
one-half  of  the  liquid  should  be  removed,  and  fresh  water 
added.  It  is  always  best,  however,  to  keep  the  specific 
gravity  of  the  s.  z.  between  the  limits  15°  to  38°  B. 

If  Hill's  form  of  battery  is  employed,  a  jar  of  the  same 
size  may  be  used.  With  plates  of  50  square  inches  each, 
placed  at  a  distance  of  ^n^  inches  from  each  other,  g.  is  the 
same  as  for  a  Daniell's  element  of  the  ordinary  size.  The 
negative  plate  may  be  made  of  sheet  lead,  having  a  protected 
copper  wire  firmly  attached  to  it.  The  zinc  should  be  cast 
with  an  opening  in  the  center,  of  one  and  one-half  inches  in 
diameter.  Iron  bars,  for  supporting  it  near  the  top  of  the  jar, 
can  be  cast  in  the  zinc.  This  battery  should  be  started  with 
a  solution  of  s.  z.  having  a  specific  gravity  15°  B.  The  s.  c. 
is  dropped  in  through  the  orifice  in  the  zinc  plate.  The  bat- 
tery should  be  examined  occasionally  with  the  hydrometer, 
and  the  specific  gravity  of  the  liquid  never  allowed  to  become 
greater  than  36°  B. 


THE  TOTAL  ECLIPSE  OF  AUGUST  7,  1869. 


Tlie  station  chosen  by  the  Dudley  Observatory  pai-ty  for 
the  observation  of  the  total  eclipse  was  at  Mattoon,  Illinois. 

The  latitude  and  longitude  of  the  station  had  previously 
been  determined  by  the  United  States  coast  survey  :  Latitude 
39°  29'  10-5'  ;  longitude  45'  20*2'  west  of  Washington. 

Prof.  J.  H.  C.  Coffin,  Superintendent  of  the  Nautical 
Almanac,  kindly  furnished  us  with  the  necessary  data  for 
the  observation  of  the  phenomena. 

Observers. 

The  corps  of  observers  was  composed  of  the  following  per- 
sons: 

Prof.  David  Murray,  Rutgers  College,  JSTew  Brunswick. 
Telescope  3  in.  achromatic,  3  ft.  4  in.  focus  ;  power  35. 

Mr.  Lewis  Swift,  Marathon,  N.  Y.  Telescope  4^  in.  achro- 
matic ;  power  36. 

Mr.  J.  C.  House,  Waterford,  N.  Y.  Telescope  3i  in.  achro- 
matic (direct  vision) ;  power  35. 

Mr.  Thomas  Simons,  United  States  attorney's  office,  New 
York  city ;  Prof.  L.  F.  M.  Easterday,  Hillsboro,  Illinois. 
Telescope  transit,  2  in.  objective,  2  ft.  6  in.  focus ;  power  30. 

Prof.  Twining,  St.  Louis,  and  Rev.  Mr.  Marshall,  Indiana- 
polis.    Naked  eye  observations  on  stars  visible. 

General  J.  W.  Keifer,  Springfield,  Ohio;  C.  B.  Bostwick, 
Mattoon,  111.     Naked  eye  observations  on  corona,  etc. 
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Prof.  F.  H.  Smith,  Mattoon,  111.  Observation  of  sun  ther- 
mometer. 

President  Thomas  Hill,  Cambridge,  Mass.  Naked  eye 
observations  on  corona,  shadow  and  other  phenomena. 

Prof.  G.  W.  Hough,  Dudley  Observatory.  Equatorial 
comet-seeker,  4  in.  objective,  3  ft.  6  in.  focus  ;  power  44. 

The  station  at  Mattoon  was  near  the  west  side  of  the  school 
building,  twenty  feet  north  of  the  South  monument,  erected 
by  the  United  States  coast  survey.  The  position  was  a  good 
one,  as  there  was  an  uninterrupted  view  to  the  south,  west 
and  east. 

In  the  south-west  room  was  mounted  the  sidereal  clock 
and  chronograph.  The  clock  was  a  compensated  mercury 
pendulum,  made  in  two  sections  for  facility  of  transporta- 
tion ;  the  mercury  being  held  in  an  air-tight  iron  cylinder. 
This  clock  was  made  expressly  for  the  eclipse  expedition, 
by  Charles  Fasoldt,  of  Albany,  to  whom  we  are  also  under 
obligations  for  a  mean  time  pocket  chronometer,  beating  three 
times  per  second. 

Before  packing,  the  clock  was  set  up  in  the  Observatory, 
and  rated  on  sidereal  time,  and  the  necessary  connections 
attached  for  recording  minutes  and  seconds  on  the  chrono- 
graph. Its  running  for  nearly  a  week,  as  compared  with 
the  standard  clock,  showed  a  steady  and  reliable  rate.  On 
arriving  at  Mattoon,  August  2d,  it  was  immediately  mounted 
on  a  solid  brick  wall,  and  started  on  Mattoon  sidereal  time,  as 
deduced  from  the  watch  by  applying  difference  of  longitude, 
etc.  In  the  afternoon  of  the  same  day,  by  comparison  witli 
the  watch,  it  was  found  going  too  slow.  A  small  brass 
weight,  equivalent  to  five  seconds  per  day  on  the  rate,  was 
placed  on  the  pendulum  ;  after  which  time  it  was  not  disturbed. 
By  subsequent  comparisons  with  Dudley  Observatory  time, 
obtained  by  means  of  the  telegraph,  its  rate  was  ascertained 
to  be  fifteen  seconds  slower,  daily,  and  the  arc  of  oscillation 

38 


298  Appendix, 

a  little  shorter  than  when  running  at  the  Observatory.  On 
its  return,  after  being  cleaned,  it  was  again  set  up,  when  the 
rate  was  found  to  be  essentially  the  same  as  at  Mattoon. 

Time. 

To  Mr.  Orton,  the  president,  and  General  Anson  Stager, 
superintendent  of  the  Western  Union  Telegraph  Company, 
we  are  especially  under  obligations  for  putting  a  continuous 
line  of  telegraph  wire,  of  nearly  one  thousand  miles  in  length, 
at  our  disposal,  for  the  purpose  of  securing  time  from  tlie 
Dudley  Observatory.  Our  thanks  are  also  due  to  the  mana- 
gers of  the  following  offices,  all  of  whom  were  interested  in 
the  success  of  the  work :  Mr.  C.  S.  Jones,  manager  of  the 
Albany  office  ;  Messrs.  Hucker  and  Slacer,  Buffalo  ;  Messrs. 
Wright  and  Tindall,  Cleveland  ;  Messrs.  Armstrong  and 
Warren,  Cincinnati ;  Mr.  J.  F.  Walla ck,  Indianapolis  ;  Mr. 
Patten,  of  Mattoon.  The  necessary  connections  at  the  Dudley 
Observatory  were  made  by  Mr.  Thomas  E.  McClure  and  Mr. 
H.  L.  Foreman. 

A  continuous  circuit  was  secured  on  the  nights  of  the  5th 
and  7th,  when  the  Dudley  Observatory  sidereal  and  mean 
time  clocks  were  compared  with  the  clock  and  chronometer 
at  Mattoon. 

The  mean  daily  rate  of  the  clock  was  found  to  be  15 '34 
seconds  slow.  As  the  last  comparison  with  the  Dudley 
Observatory  time  was  only  five  hours  after  the  eclipse,  it  is 
presumed  the  time  was  very  accurately  determined. 

Cheonograph. 

The  chronograph  used  for  the  eclipse  observations  was  of 
the  cylinder  form,  and  was  constructed  expressly  for  this 
purpose.  The  cylinder  was  six  inches  in  length  and  ten 
inches  in  diameter,  driven  by  clock  work  regulated  by  the 
Frauenhofer  friction  balls.  For  securing  a  motion  of  stable 
equilibrium,  an  escapement,  held  by  a  light  spring,  was  con- 
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nected  with  the  shaft  next  to  the  friction  balls,  which  was 
regulated  by  a  magnet  beating  every  two  seconds,  by  opening 
and  closing  the  circuit  with  the  pendulum  of  the  clock.  The 
sheets  were  previously  ruled  for  every  minute,  and  the  clock 
dots  were  recorded  every  two  seconds.  A  second  pen  was 
employed  for  recording  the  observations.  The  connections 
were  so  arranged  on  the  clock,  that  at  the  end  of  every 
minute,  the  clock  pen  recorded  in  addition  the  sixty -first 
second,  thereby  giving  the  zero  of  the  clock  with  absolute 
certainty  ;  the  whole  mechanism  performing  in  a  very  satis- 
factory manner.  In  order  to  enable  more  than  one  observer 
to  use  the  chronograph  during  the  progress  of  the  eclipse, 
wires  were  connected  with  the  clock  pen  and  battery,  so  that 
observations  could  also  be  recorded  with  it.  It  was  so  used 
by  Mr.  Lewis  Swift. 

Another  set  of  wires  were  connected  with  a  battery  and 
local  sounder-magnet,  placed  near  the  observers.  This  mag- 
net gave  the  clock  beats  for  every  two  seconds  and  the  extra 
beat  at  the  sixty -first  second,  by  making  connection  through 
the  clock  pen,  causing  it  to  act  as  a  repeater. 

The  Telescope. 

The  telescope  employed  by  myself  was  the  Comet-seeker, 
made  by  Alvan  Clark.  The  focal  length  is  three  feet  six 
inches,  and  the  objective  four  inches  clear  aperture.  A 
parallel  wire  micrometer  and  position  circle,  divided  to 
degrees,  were  constructed  for  this  work ;  there  was  one  fixed 
vertical  and  one  horizontal  wire,  and  three  movable  microme- 
ter wires.  The  eye-piece  holder  was  so  constructed,  that  the 
eye-pieces  belonging  to  the  transit  instrument  could  be  used. 
A  brass  tube,  held  in  position  by  a  set-screw,  was  fitted  over 
the  eye-piece,  to  which  was  attached  a  disc  of  brass,  three 
and  a  quarter  inches  in  diameter,  in  which  was  set  six  plates 
of  glass  of  different  colors  and  density. 
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This  api)aratus  is  here  represented,  on  a  scale  two-thirds 
the  full  size.     Tlie  colored  glasses  are  marked  b,  c,  d,  e,  f 


and  g.  The  latter  was  provided  with  a  cap,  for  holding  a 
double  or  triple  glass.  The  position  of  the  eye-piece  is  at  a. 
When  in  the  position  here  represented,  no  colored  glass  is 
over  the  eye-piece.  The  set-screw,  for  clamping  to  the  eye- 
piece tube,  is  at  7i.  In  order  to  bring  any  one  of  the  colored 
glasses  over  the  eye-piece,  the  plate  is  revolved  about  the 
center  o.  By  this  arrangement,  any  color  can  almost 
instantly  be  brought  before  the  eye.  It  has  been  surmised, 
from  the  observations  of  previous  eclipses,  that  perhaps  the 
color  of  the  glass  used  might  materially  modify  the  phe- 
nomena. This  apparatus  was  constructed  for  the  purpose  of 
testing  it.  It  may  here  be  stated,  that  the  color  of  the  glass 
had  no  apreciable  effect  on  the  character  of  the  phenomena. 
For  the  observations  during  totality,  no  colored  glass  was 
used. 

For  regulating  the  aperture  of  the  objective,  holes  of  one, 
two,  three  and  four  inches  in  diameter  were  cut  in  a  disk  of 
thick  card  board.  This  was  firmly  screwed  to  a  block,  and 
made  to  revolve  in  front  of  the  objective,  by  means  of  a  hand 
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rod  attaclied  to  the  side  of  the  telescope  tube.  A  spring 
dog,  dropping  in  a  notch,  always  brought  the  opening  over 
the  center  of  the  objective. 

The  telescope  was  equatorially  mounted,  with  hand  rods 
for  giving  slow  motion  in  right  ascension  and  declination.  A 
day  or  two  previous  to  the  eclipse,  three  posts  were  firmly  set 
in  the  ground  for  the  observing  stand.  The  telescope  was 
brought  in  the  meridian  and  appropriately  adjusted  for  the 
latitude  of  the  place,  by  observations  on  the  sun,  made  some 
time  previous  to  the  beginning  of  the  eclipse.  The  eye-piece 
used  during  the  eclipse  gave  a  power  of  44. 

The  Weathek. 

The  night  preceding  the  day  of  the  eclipse  was  one  of 
unusual  anxiety  to  the  observers,  from  the  fact,  that  about 
six  o'  clock  it  began  to  rain,  and  continued  almost  without 
intermission  until  11  p.  m.  In  order  to  learn  the  worst,  we 
went  to  the  telegraph  office  and  asked  for  weather  reports 
from  west  and  east.  At  nearly  all  the  stations  from  which 
reports  were  received,  extending  from  Omaha  to  Cincinnati, 
it  was  rainy  or  cloudy.  These  reports  led  us  to  expect  a  storm 
extending  over  a  large  area  of  territory ;  and  it  was  pre- 
sumed that  it  would  be  a  day  or  two  in  passing  over.  But 
fortunately  our  prognostics  were  in  error,  for  at  11  o'clock  p. 
M.  the  rain  ceased,  and  stars  began  to  make  their  Appearance. 
The  morning  of  the  7th  was  clear,  with  not  a  cloud  to  be 
seen  ;  and  it  so  continued  during  the  whole  day  and  subse- 
quent night.  It  was  one  of  those  rare  days  but  seldom  seen 
in  this  climate  ;  the  atmospheric  disturbance  being  at  a  mini- 
mum. 

The  Eclipse. 

One  hour  before  the  beginning  of  the  eclipse,  observations 
were  made  on  the  solar  spots,  and  their  position  and  magni- 
tude mapped  on  a  diagram  prepared  for  the  purpose.     As 
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tlie  tiiin*  (hew  near  for  the  first  toiiUicl  oi'  ilic  mooji's  limb, 
eacli  observer  examined  carefully  the  region  where  the  moon 
was  expected,  to  see  whether  it  would  be  visible  before 
contact  with  the  solar  disk.  The  closest  scrutiny  of  five 
observers  failed  to  discover  it. 

At  ten  seconds  before  the  true  contact  of  the  limbs,  a  lunar 
mountain,  distant  8  or  10  degrees  north  of  the  contact  point, 
plunged  into  the  solar  disk,  and  was  recorded  on  the  chrono- 
graph. The  true  contact  of  the  limbs  was  well  observed  by 
all,  and  at  nearly  the  same  instant.  The  moon's  limb,  instead 
of  appearing  round,  as  it  should,  was  nearly  flat  and  a  little 
notched,  showing  a  mountainous  region.  As  the  eclipse 
advanced,  observations  were  made  by  means  of  the  microme- 
ter and  chronograph,  to  determine  the  relative  position  of  the 
two  bodies.  When  the  sun  was  about  one-half  eclipsed, 
a  red  band  of  light  was  seen  surrounding  the  limb  of  the 
moon  over  the  solar  disk.  Later,  during  the  progress  of  the 
phenomenon,  tails  of  light  were  seen  projecting  out  tangent 
to  the  moon's  limb,  and  extending  15  or  20  degrees  along  the 
edge. 

As  the  crescent  of  solar  light  grew  less  and  less,  every  eye 
was  intently  watching  for  any  unusual  appearance.  Nearly 
a  minute  before  totality,  we  saw  with  wonder  a  red  flame 
suddenly  shoot  out  from  the  upper  edge  of  the  moon,  and, 
shortly  after,  the  remarkable  and  beautiful  phenomenon  of 
Bailey's  beads.  The  slender  crescent  of  light  was  suddenly 
broken  up  in  numerous  globules,  resembling  drops  of  water 
flowing  together,  or  a  string  of  beads.  One  observer  com- 
pared it  to  a  chain  of  sausages  of  unequal  lengths. 

This  peculiar  breaking  up  of  the  solar  crescent  was  noticed 
by  Bailey  in  1836.  But  during  subsequent  eclipses  it  has  not 
generally  been  seen.  This  fact  has  led  some  of  the  ablest 
astronomers  to  doubt  its  reality,  believing  it  to  be  an  optical 
illusion. 
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Tlie  accompanying  wood  cut  is  intended  to  represent  the 
appearance  of  this  phenomenon,  but  it  can  only  be  regarded 
as  an  approximate  illustration. 

At  Mattoon,  the  appearance  was  distinctly  seen  by  all  the 
observers,  and  its  duration  recorded  on  the  chronograph  by 
Mr.  Swift  and  myself.  That  the  phenomena  is  real,  we  have 
no  doubt.  It  is  well  known  that  the  limb  of  the  moon  is 
exceedingly  rough  and  jagged,  with  mountains  projecting  to 
a  great  height.  Now  it  is  reasonable  to  suppose,  that  when 
this  mountainous  limb  of  the  moon  cuts  off  the  slender  cres- 


cent of  light,  it  must  be  more  or  less  broken  up  in  sections, 
depending  on  the  irregularities  of  the  surface  and  the  posi- 
tion of  the  observer.  We  were  more  strengthened  in  this 
opinion,  since,  previous  to  the  first  contact,  Mr.  Swift  saw 
live  mountain  peaks  on  the  moon,  and  he  reported  the  beads 
the  most  conspicuous  in  the  region  toward  this  part  of  the 
lunar  disk. 

The  duration  of  Bailey's  beads  was  accurately  recorded  on 
the  chronograph,  by  Mr.  Swift  and  myself,  and  found  to  be 
five  and  one-half  seconds.  This  is  the  first  exact  record  ever 
made  for  the  duration  of  the  phenomena. 
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As  tlie  light  grew  less  and  less,  suddenly  the  sun  siM^int'd  lo 
dart  under  the  black  disk  of  the  moon,  producing  a  feeling 
of  chilliness.  Now  was  seen  in  all  its  splendor,  the  large  red 
protuberance  sitting  on  the  edge  of  the  moon,  and  appearing 
veiy  much  like  a  great  ship  under  full  sail.  Farther  to  the 
left  was  another,  nearly  as  large,  with  two  bent  rays,  some- 
what resembling  the  antlers  of  a  deer.  Five  others,  not  quite 
as  large,  were  seen  on  diiferent  parts  of  the  disk,  all  of  a  deep 
red  color. 

After  looking  with  astonishment  for  a  few  seconds,  we 
proceeded  to  measure,  with  the  micrometer,  the  height  and 
position  of  the  largest  flame.  But  just  at  the  critical  moment, 
fortunately  or  unfortunately,  one  of  the  hand  rods  for  moving 
the  telescope  came  off,  and  it  was  necessary  to  remove  the  eye 
from  the  tube  to  fix  it.  On  looking  up,  one  of  the  grandest 
spectacles  met  the  eye  of  which  it  is  possible  to  conceive. 
Surrounding  the  dark  body  of  the  moon  was  a  crown  of  light, 
with  rays  shooting  out  in  five  great  sheaths,  to  a  distance 
equal  to  the  sun's  diameter,  or  nearly  a  million  of  miles. 
For  a  time  everything  else  was  forgotten,  and  we  gazed,  for 
eight  or  ten  seconds,  with  astonishment  akin  to  awe,  at  this 
magnificent  spectacle.  No  painting  can  represent  it,  and  no 
pen  can  describe  it ;  it  is  one  of  those  sights  which  must  be 
seen  to  be  appreciated.  But  we  soon  realized  that  precious 
moments  were  slipping  away.  The  telescope  was  agam 
brought  in  position  and  the  observations  continued.  While 
still  gazing,  a  ray  of  light  suddenly  flashed  forth,  and  the 
total  eclipse  of  August  7th  was  over. 

The  duration  of  totality,  according  to  the  chronograph 
records,  was  two  minutes  and  forty-two  seconds. 

The  accompanying  drawing,  prepared  by  Prof.  David 
Murray,  from  the  combined  observations  and  sketches  of  all 
the  observers,  will  give  a  general  idea  of  the  appearance  of 
the  corona,  and  the  red  protuberances  projecting  from  the 
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TOTAL  ECLIPSE,   AUGUST  7th,  1869. 
Observed  at  Mattooii,  Illinois. 
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cli^k  of  the  sun.  The  drawmg  rejn'eseiits  the  sun  as  seen 
through  an  inverting  telescope.  The  line  across  the  disk  of 
the  moon,  is  the  projection  of  the  earth's  equator.  Owing  to 
the  difficulty  of  representing  by  any  drawing  a  phenomenon 
of  this  kind,  no  great  degree  of  precision  is  attainable. 

A  sketch  of  the  corona  was  made  during  tlie  time  of 
totality,  by  Mr.  Bostwick,  of  Mattoon,  and  General  Keifei*, 
of  Springfield,  Ohio,  and  is  pi-esumed  to  be  a  pretty  faithful 
representation  of  the  position  and  magnitude  of  the  rays. 

Prof.  David  Murray,  at  my  request,,  prepared  a  paper  on 
the  physical  phenomena,  which  is  here  appended. 

Physical  Pheis^omena. 
"The  peculiar  phenomena  which  have  attracted  so  much 
attention  in  solar  eclipses,  are  only  visible  during  the  brief 
period  of  totality.  This,  in  the  present  case,  only  extended 
through  two  minutes  and  forty-two  seconds.  The  difficulty 
of  observing  them  lies  in  this  exceeding  brevity,  and  in  the 
fact,  that  no  matter  how  much  the  observer  may  have 
studied  the  experiences  of  others,  the  phenomena  come  upon 
him  as  a  complete  surprise.  The  moment  the  last  ray  of 
light  disappears  with  the  extinguishment  of  Bailey's  beads, 
there  bursts  upon  him  a  vision  so  marvelously  beautiful,  so 
startling  by  its  novelty,  that  his  self-possession  and  self- 
control  desert  him,  and  leaves  him  for  an  instant  a  helpless 
gazer.  As  soon  as  he  can  collect  his  thoughts  and  tries 
to  marshal  them  into  order,  he  will  find  especially  two 
])henomena  of  notable  interest : 

1.   The  Corona. 

*'In  immediate  contact  with  the  solar  disk,  it  appears  as 

a  clear  silvery  light,  as  bright  as  the  brightest  part  of  an 

aurora,  and  somewhat  resembling  it  in  consistency.     Farther 

out,  it  appears  streaked  with  pencils  radiating  in  the  direction 

of  the  center.     These  rays  are  more  especially  noticeable  at 
39 
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tivr  ))()iiits  of  tlu'  circumference,  two  of  tiifiii  pointing  upward 
and  outwaid,  and  three  having  a  general  downward  direction. 
These  j)r()ng8  could  be  traced  through  a  distance  even  exceed- 
ing the  diameter  of  the  sun,  and  near  one  of  them  was  visible 
a  curved  mass  of  light,  in  shape  resembling  the  petal  of  a 
flower.  On  the  upper  edge  of  the  disk  was  plainly  seen  an 
arch  of  light,  parallel  with  the  edge,  and  within  the  boundary 
of  the  corona. 

'*It  should  be  stated,  that  this  phenomenon  of  the  corona 
is  best  observed  with  the  naked  eye,  and  cannot  be  included 
within  the  field  of  an  ordinary  telescope. 

''The  commonly  received  explanation  of  the  corona,  has 
attributed  it  to  an  atmosphere  surrounding  the  sun,  which 
was  illuminated  by  the  light  of  the  sun  in  the  same  way 
that  our  atmosphere  is  illuminated  in  twilight.  This  will 
undoubtedly  explain  the  luminosity  found  nearest  the  disk  ; 
but  it  can  hardly  be  received  as  satisfactory  in  regard  to  the 
luminous  prongs  which  extend  out  to  such  a  great  distance. 
It  must  be  remembered  that  these  prongs  projected  a  dis- 
tance greater  than  the  whole  diameter  of  the  sun,  and  must 
have  reached  an  attitude,  if  they  belonged  to  the  sun,  of  at 
least  a  million  of  miles.  This  is,  of  course,  beyond  all  possi- 
bility, and  the  idea  of  the  whole  phenomenon  being  of  solar- 
atmospheric  origin  is  untenable.  Equally  untenable  must  be 
the  idea  that  it  is  a  solar  aurora,  because  an  aurora  supposes 
an  atmospheric  medium  in  which  it  exhibits  itself. 

"The  impression  which  was  firmly  made  upon  my  mind 
by  witnessing  it,  was  that  in  some  way  the  interstriated  part, 
at  least,  was  formed  in  the  earth's  atmosphere." 

2.  Hed  Protuberances. 
''The  second  phenomenon  attracting  attention  was  that 
of  the  sudden  appearance  of  a  number  of  protuberances,  of 
various  shape  and  magnitude,  which  projected  beyond  the 
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black  disk  of  the  moon,  aiid  were  of  a  bright  rosy  red  color. 
We  saw  six  or  eight  in  all.  It  must  be  remembered  that 
these  were  of  immense  size  ;  the  largest  was  not  less  than 
thirty  thousand  miles  in  altitude.  They  seemed  to  have  a 
cloudy  consistency,  and  the  form  of  some  of  them  forbade 
the  idea  that  they  could  have  been  either  solid  or  liquid. 
These  protuberances  are  seen  in  all  total  eclipses,  but  in  no 
two  are  they  in  the  same  place  or  of  the  same  form.  They 
are  thus  shown  to  be  of  a  changeable  and  transitory  charac- 
ter. This  was  really  all  that  could  certainly  be  known  about 
them,  until  the  application  of  the  spectroscope  to  celestial 
bodies  gave  us  a  new  road  to  a  knowledge  of  them.  By 
means  of  this,  we  are  able  to  distinguish  a  solid  body  from  a 
gaseous  ;  a  self-luminous  from  a  reflective  body  ;  and  even 
more ;  to  determine,  with  certainty,  the  very  elements  com- 
prising the  incandescent  body.  This  mode  of  investigation, 
used  first  in  the  total  eclipse  of  1868,  and  still  more  in  that 
of  the  recent  eclipse,  has  revealed  to  us  that  the  red  protu- 
berances are  mainly  a  mass  of  incandescent  hydrogen  gas. 
The  thought  is  overpowering.  Here  are  vast  accumulations 
of  blazing  matter,  reaching  to  a  height  of  many  thousand 
miles.  What  convulsions  in  the  matter  of  the  surface  of  our 
sun  does  this  view  of  it  reveal ! 

"That  the  spots  which  are  seen  on  the  surface  of  the  sun 
will  finally  be  proved  to  be  identical  with  the  protuberances, 
I  venture  to  predict." 

The  most  remarkable  of  the  red  flames,  is  that  represented 
at  the  top  of  the  drawing.  It  was  seen  nearly  a  minute 
previous  to  totality,  and  remained  visible  almost  six  minutes 
after  totality  had  ended.  We  had  it  under  observation 
during  nearly  the  whole  duration  of  the  total  eclipse.  Its 
height  was  measured  with  the  parallel  wire  micrometer,  and 
found  to  be  V  05",  equivalent  to  thirty  thousand  miles.  It 
may  be  necessary  to  state,  that  the  micrometer  screw  head 
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wtis  not  rt^ad  until  after  the  end  of  totiility.  The  tixed  wir^ 
then  stood  between  two  movable  ones,  dividing  the  int4'rval 
in  spaces  of  V  05",  and  2'  45".  We  assumed  the  smaHer 
interval  as  the  height  of  the  protuberance  ;  but  on  discussing 
the  subject  with  the  other  observers,  it  was  considered  alto- 
gether too  small.  We  thought  it  possible  tlieje  might  have 
been  a  mistake  in  the  interval  used,  and  accordingly  adopted 
the  largest  measure.  But  observations  made  at  other  points 
s^em  to  show,  conclusively,  that  the  smaller  measure  is  the 
correct  one.  Its  position  was  20°  to  the  apparent  north  of  tlic^ 
equator,  and  its  base  was  estimated  at  tliree  times  its  height. 
Directly  under  it  was  seen  a  white  spot,  nearly  as  largc.^  as 
tlie  protuberan(*e  itself.  This  was  pi'obably  its  reflection  on 
the  disk  of  the  moon.  Its  physical  constitution  is  well 
described  by  Mr.  Swift,  in  his  report.  While  under  our 
observation,  no  radical  changes  in  its  appearance  were 
noti(?ed.  The  color  was  a  deep  red  near  the  base,  gradually 
changing  to  pink  toward  the  top. 

The  spectroscope  shows  that  these  tianies  are  hydrogen  gas 
in  a  state  of  combustion.  Its  illuminating  ])Ower,  how^ever, 
must  be  very  great ;  since  this  flame  was  seen,  for  nearly  six 
minutes  after  the  end  of  totality.  Its  disappearance  w^as 
peculiar  and  entirely  contrary  to  our  expectations.  It  was 
presumed  that  a  luminous  flame,  when  brought  in  opposition 
to  a  stronger  light,  would  gradually  grow^  less  and  less,  until 
it  Anally  faded  away.  No  such  phenomenon  was  manifested 
during  its  disappearance.  It  seemed  to  retain  its  intensity 
until  it  was  entirely  cut  off,  or  apparently  lifted  up,  by  the 
advancing  crescent  of  solar  light.  This  phenomenon  was 
also  remarked  by  Mr.  Swift. 

Another  flame,  to  the  left,  had  two  branches  bent  out^vard, 
looking  somewhat  like  the  antlers  of  a  deer.  Its  height  was 
not  measured,  but  was  estimated  to  be  nearly  as  great  as  the 
large  one  before  described.     To  the  right,  a  small  one  pro- 
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jected  out,  wliicli  was  bent  in  the  form  of  a  hook.  The 
remaining  four  noticed,  were  small,  and  did  not  present  any 
unusnal  appearance. 

Stars  Visible. 
l^i-evious  to  tlie  beginning  of  the  eclipse,  we  set  up  a  num- 
ber of  light  wooden  rods,  indicating  the  direction  of  stars 
and  planets.  Prof.  Twining  and  Mr.  Marshall  succeeded  in 
seeing  Saturn  eight  minntes  before,  and  Venus  four  minutes 
l)efore  totality.  During  the  totality.  Mercury,  Venus,  Mars, 
Saturn,  and  a  number  of  bright  stars,  were  visible  to  the 
naked  eye. 

Tempekature. 

Observations  made  by  Prof.  Smith,  with  a  thermometer 
exposed  to  the  dir(H't  rays  of  the  snn,  showed  a  variation  of 
42°,  during  the  progress  of  the  eclipse. 

The  observations  of  Mr.  House,  with  a  thermometer  placed 
in  the  shade,  showed  a  variation  of  13°. 

Floating  Bodies. 
During  the  progress  of  the  eclipse,  all  the  telescopic  obser- 
vers noticed  faint  wliitish  bodies  darting  past  the  field  of  the 
telescope.  At  the  time  they  made  no  impression,  bnt  were 
presumed  to  be  thistle  down,  midges  or  swallows.  But  when 
the  observations  were  compared,  it  was  found  that  they  w^ere 
all  seen  falling  in  one  direction,  viz.,  downward.  The  idea 
that  they,  were  meteoric  is  more  plausible,  and  it  is  strengtli- 
ened  by  the  fact,  that  the  time  nearly  corresponded  to  the 
August  period  of  meteoric  showers. 

External  Phenomena. 

To  the  naked  eye,  a  total  solar  eclipse  exhibits  one  of  tlie 

grandest  spectacles  in  nature.     On   the  sudden   extinction 

of   the    light,   the   whole    aspect    of   the    landscape    seems 

cJianged,  the  faces  of  our  companions  assume  an  ashy  pale- 
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ness,  and  all  nature  is  surrounded  with  an  unearthly  light, 
I)roducing,  insensibly,  a  feeling  of  terror  in  the  mind  of  the 
beholder. 

The  intensity  of  the  darkness  is  not  as  great,  however,  as 
many  have  imagined.  The  light  is  about  equal  to  that  during 
a  clear  moonlight  night,  at  the  full.  I  found  it  impossible  to 
read  a  coarsely  divided  circle,  without  the  aid  of  a  lamp ; 
but  I  should  judge  that  coarse  book  print  could  be  read, 
if  exposed  dii-ectly  to  the  light  of  the  corona. 

The  effect  on  plants  and  animals  has  long  since  been 
observed.  A  few  of  the  numerous  incidents  collected  by  our 
party  are  appended : 

A  dog,  at  the  beginning  of  totality,  looked  around  in  all 
directions,  then  tucked  down  his  tail  and  ran  rapidly  under 
a  building,  from  which  he  could  not  be  induced  to  come  out 
until  after  the  sun's  rays  again  appeared. 

A  team  of  horses,  tied  to  a  post,  became  so  uneasy  and 
frightened,  that  it  was  found  necessary  to  quickly  unhitch 
them  from  the  wagon. 

A  small  child  was  noticed  to  look  around  in  amazement, 
and  then  exclaim,  ''Oh,  mother,  it's  going  to  thunder 
loud !" 

During  totality,  frogs,  which  had  not  been  heard  during 
the  day,  began  to  croak,  chickens  went  to  roost,  and  hens 
hurriedly  called  together  their  broods.  People  instinctively 
shouted,  when  the  first  beam  of  light  appeared. 

An  unruly  cow,  accustomed  to  jump  into  a  cornfield  at 
night,  was  found  there  after  the  eclipse. 

During  the  most  exciting  period  of  the  eclipse.  General 
Keifer  saw  a  man  going  at  full  speed  across  the  street,  who 
said  he  was  going  to  see  what  his  chickens  were  doing.  He 
soon  returned  in  a  state  of  intense  disgust,  declaring,  in  a 
very  emphatic  manner,  that  they  were  scratching  away  as  if 
nothing  had  happened. 
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For  a  (Inscription  of  tlie  naked  eye  phenomena,  visible  to 
the  scientific  observer,  the  reader  is  referred  to  the  able  and 
interesting  report  of  President  Hill. 

The  follov^^ing  quantities,  measured  from  the  chronograph 
sheets,  will  show  the  progress  of  the  phenomena  : 

Mattoon  mean  time.  Obs. 
h.   m.      s. 

Lunar  mountain  in  contact  with  the  sun 4  11  0Y.5  H. 

Beginning  of  the  eclipse   4  11   16.8  H. 

Beginning  of  the  eclipse   4  11   15.2  S. 

Red  flame  seen 5  10  50.0  H. 

Bailey's  beads 5  11   23.6  H. 

Bailey's  beads 5  11  22.4  S. 

Beginning  of  totality* 5  11   28.5  H. 

Beginning  of  totality* 5  11  28 . 0  S. 

End  of  totality 5  14  11 .3  H. 

Duration  of  totality 2  42 . 8  H. 

Duration  of  totality  (naked  eye) 2  40 . 0 

Disappearance  of  red  flame 5  20  06 . 5  H. 

Red  flame  seen  after  totality 5  55.2  H. 

End  of  eclipse 6  09  09 .4  H. 

Duration  of  Bailey's  beads 04 . 9  H. 

Duration  of  Bailey's  beads 05 . 5  S. 

The  initials,  H.  and  S.,  refer  to  the  observation  of  Hough 
and  Swift. 

These  observations  depend  on  Dudley  Observatory  time, 
using  the  longitude  of  Mattoon  as  determined  by  the  United 
States  coast  survey,  viz.  :  58m  33  "Os  west  of  Dudley  Observa- 
tory. The  probable  error  of  the  Dudley  Observatory  clock 
will  not  exceed  ±0'20s. 

The  Armature  time  for  the  "repeaters"  and  "relays"  was 
found  to  be  0'21s.  This  quantity  has  been  used  in  the  com- 
parison of  the  chronographs  at  Dudley  Observatory  and 
Mattoon. 

Great  precision,  in  the  observation  of  the  beginning  or  end 
of  a  solar  eclipse,  is  not  at  present  attainable  by  any  method. 


*  Record  on  the  chronograph  sheet  very  faint. 
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Until  we  have  a  coniplctiM'hart  or  delineation  of  tlir  iiiooii.s 
edg(^  it  will  be  inii)()ssibl(>  to  observe  the  contact  of  the  sun's 
and  moon's  limb,  witliin  one  second  of  time. 


REPORT  BY  LEWIS  SWIFT,  ESQ. 

Marathon,  N.  Y.,  August  12,  1869. 
Prof.  G.  W.  Hough  : 

Dear  Sir. — I  herewith  send  you,  as  chief  of  our  party,  a 
report  of  my  observations  on  the  eclipse  of  August  7th,  as 
observed  by  me  at  Mattoon,  111. 

I  shall  describe  the  phenomena  just  as  they  appeared  to 
me,  and  nearl}^  in  the  order  in  which  they  occurred. 

The  telescope  used  has  a  4*5  in.  objective,  and  a  focal 
length  of  6  feet,  mounted  temporarily  for  the  occasion  as  an 
altitude  and  azimuth  instrument.  Tlie  eye-piece  used  gavt* 
a  power  of  36. 

About  two  hours  before  the  eclipse,  I  marked  on  a  circular 
disk  the  positions  of  four  of  the  principal  solar  spots,  num- 
bered a,  Z>,  c  and  d^  in  the  order  in  which  they  were  severally 
occulted  by  the  advancing  edge  of  the  moon. 

The  device  used  to  do  this,  and  also  to  measure  the  posi- 
tion of  the  protuberances,  was  constructed  for  th<^  occasion 
as  follows  : 

Two  circular  sheets  of  metal,  of  6  and  8  inches  in  diameter, 
concentrically  placed  upon  each  other,  with  a  disk  of  card 
board  between  them,  was  graduated  to  5°  of  arc.  The  center 
was  pierced  with  a  hole  equal  to  the  size  of  the  screw  on  the 
spring  tube  which  holds  the  eye-piece,  and  which,  when 
screwed  into  its  place,  holds  it  firmly.  In  the  focus  of  the 
eye-piece  was  a  wire,  and  on  the  eye-piece  was  soldered  a 
brass  spring,  reaching  to  the  graduated  circle,  and  carrying 
a  pencil  parallel  with  the  wii-e,  which,  when   revolved  with 
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tlie  pencil  inserted,  wonld  trace  a  continuous  marlv  ;  the 
design  being  to  lift  it  while  passing  a  protuberance,  the  space 
left  not  only  showing  tlie  position,  but  also  its  width. 

The  wire,  the  pencil,  and  the  zero  of  the  graduated  disk, 
were  set  parallel  to  the  equator  a  few  minutes  before  contact, 
by  causing  a  small  solar  spot  to  traverse  the  wire  across  the 
field.  Wind  prevented  setting  it  as  accurately  as  I  desired. 
Tlie  accuracy  of  measurements  made  in  this  way,  depends  on 
the  nearness  to  which  the  sun  and  the  held  are  brouglit  to 
concentricity. 

The  position  of  four  of  the  principal  spots  were  rouglih^  as 
follows :  a,  33°,  h,  102°,  e,  105°,  d,  183°.  Estimated  distances 
from  sun's  center  in  solar  radii  were  about:  r/,  two-thirds,  h 
and  c,  one-half,  d^  seven-eighths. 

In  this  manner  I  recorded  the  position  of  first  contact, 
which  was  about  341°.  Some  fifteen  minutes  before  the  com- 
puted time  of  contact,  I  tried  to  see  the  limb  of  the  moon  ; 
but  with  no  power  or  aperture  could  I  get  the  least  glimpse 
of  it,  though  I  continued  the  effort  until  within  one  minute 
of  contact. 

A  bright  spot  was  seen  on  the  sun  near  the  point  of 
contact,  and  the  mottled  appearance  showed  remarkably  well 
and  steady,  although  some  dancing  undulations  were  visible 
around  the  limb  of  the  sun,  yet,  on  the  whole,  atmospheric 
disturbances  were  nearly  at  a  minimum  ;  one  reason  for  it,  I 
think,  being  that  I  took  the  precaution  to  set  my  instrument 
where  it  was  entirely  surrounded  by  grass. 

The  time  of  first  contact  was  recorded  by  chronograph, 
and  though  well  observed,  I  call  it  recorded  about  one  and  a 
half  seconds  too  late,  as  I  was  deceived  by  an  unlooked  for 
phenomenon. 

For  about  two  seconds  after  the  contact,  that  portion  of  the 
sun  covered  by  the  moon  was  bounded  by  a  straight  line, 
instead  of  a  curve,  as  I  expected  it  would  and  ought  to  be. 

40 


314  A /'/'/: \/>/\. 

A  little  to  the  riglit  of  tlie  point  of  contact  were  five  lunar 
mountains.  I  distinctly  saw  them  enter  on  the  solar  disk, 
looking  like  the  straight  edge  of  a  saw,  whose  teeth  were 
worn  to  bluntness.  The  times  of  first  and  second  contact 
with  each  of  the  several  nuclei  of  the  solar  spots  were 
recorded  by  chronograph. 

The  instant  I  saw  those  lunar  mountains,  the  thought 
occurred  to  me,  that  if,  as  is  generally  supposed,  Bailey's 
beads  are  caused  by  the  sun  being  seen  between  them,  then 
they  ought  to  be  seen  more  conspicuously  in  that  vicinity  ; 
and  I  found  by  observation  that  my  conjecture  was  fully 
realized.  I  recorded  by  chronograph  the  time  of  their  first 
appearance  and  end.  In  appearance  they  bore  but  little 
resemblance  to  the  illustrations  in  the  books. 

At  6h.  3m.  a  naked-eye  observer  came  and  announced  the 
appearance  of  Saturn,  and  at  5h.  7m.  the  appearance  of 
Venus. 

A  short  time  before  the  appearance  of  Bailey's  beads,  I  saw 
that  never-to-be-forgotten  protuberance,  sitting  in  queenly 
beauty  on  the  crest  of  the  sun.  The  color  was  much  brighter, 
the  size  much  larger,  and  altogether  much  more  conspicuous, 
than  any  I  expected  to  see.  In  fact,  I  was  so  captivated  with 
its  wonderful,  unexpected  beauties,  as  to  amount  to  a  perfect 
fascination.  So  tenaciously  was  my  eye  riveted  to  it,  that 
my  observations  on  Bailey's  beads  were  not  as  good  as  I 
would  have  been  pleased  to  have  had  them.  At  the  instant 
of  totality,  seven  or  eight  protuberances  of  indescribable 
beauty  and  splendor  were  seen,  all  but  one  or  two  being 
between  10°  and  180°.  At  the  first  attempt  to  record  them, 
a  mishap  occurred  which  for  a  time  seriously  disturbed  my 
equanimity.  My  recording  pencil  was  partly  incased  in  a 
brass  tube,  which,  when  inserted,  the  spring  was  held  by 
friction ;  but  a  two  hours'  exposure  to  the  hot  sun  so 
expanded  the  brass  and  contracted  the  wood  that,  at  the  first 
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attempt  to  insert  it,  the  wood  was  forced  from  the  tube  and 
lost  in  the  grass.  I  had  another  on  a  shelf  near  by,  which  1 
must  have  found,  although  I  have  no  recollection  of  it,  by 
which  I  recorded  their  position,  only  in  a  different  manner. 

The  internal  structure  of  the  great  protuberance  was 
remarkable.  It  appeared  to  me  to  be  interlaced  with  long 
narrow  black  stripes,  crossing  each  other  like  irregular  lattice 
work.  To  my  eye,  from  first  to  last,  this  feature  of  it  was 
one  of  its  distinctive  characteristics. 

To  compare  it  with  something  familiar,  I  would  say  it 
looked  like  a  ship,  with  her  hull,  masts,  spars,  etc.,  painted 
red,  and  the  ropes  painted  black.  It  also  looked  like  a  red, 
inverted  capital  W,  interlaced  with  tine  black  lines.  I 
watched  its  disappearance  with  strict  attention,  and  am  able 
to  give  you  data  for  computing  it.  As  the  light  increased,  it 
did  not  gradually  fade  away  in  all  its  parts,  as  I  expected 
it  would,  but  instead,  it  began  to  disappear  on  the  left  side 
as  soon  as  the  slender  lune  of  the  sun  arrived  directly 
under  it.  When  it  arrived  at  the  center  of  its  base,  the 
left  half,  and  no  more,  had  disappeared ;  not  a  gradual 
fading  away,  but  sudden  extinction,  as  though  some  moving 
object  had  interposed  itself  between  me  and  it,  and  had 
a  progressive  motion  equal  to  the  advancing  lune.  It  was 
a  most  beautiful  sight,  to  see  it  thus  disappear  a  little  at  a 
time. 

Another  protuberance,  shaped  like  a  7^oo^,  was  visible  on 
the  right  side,  about  90°  from  the  other.  I  find  it  recorded 
at  118°.  It  was  of  unequal  width  throughout,  and  had  it 
continued  on  in  its  normal  direction,  would  have  been  nearly 
as  high  as  the  great  one.  At  about  a  quarter  of  its  distance 
from  the  end,  it  was  bent  upward  at  an  obtuse  angle.  You 
will  find  it  represented  in  the  drawing.  It  looks  to  me 
absurd  to  suppose  a  cloud  would  ever  assume  such  a  singu- 
lar shape,  and  yet  the  same  thing  has  been  seen  before. 
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Tlie  mo8t  wonderful  tiling-  alxml  ilir  eclipse  I  will  now 
(h'scribe.  I  will  not  iin(l<Mtak<'  to  say  it  was  real,  but  to  iih* 
it  s(mmiuhI  as  iiiiich  so  as  the  corona  or  the  protuberdnces. 
TIk'  Mccoinpanyiiig  sk(4('h  will  coTivey  a  better  idea  of*  its 
ai)j>ejnanee  than  a  lon^nj  description. 

At  first  1  thon<>ht  the  n])]H'r  <'dge  of  the  moon  had  drop])ed 
down  about  a  minute  of  arc  below  the  ui)])er  edge  of  the  sun, 
but  instantly  seeing-  that  tliat  was  impossible,  I  thought  it 
might  ])e  caused  by  some  false  reflection  on  the  inside  of  the 
telescope.  But  shaking  the  telescope,  and  finding  its  rela- 
tive position  unchanged,  I  concluded  it  was  a  bona  fide 
phenomenon,  and  observed  it  as  siu*h.  Tt  was  visible  durin<i 
th(^  entire  period  of  totality. 

The  limb  of  the  pseudo  moon  was  faintly  illuminated,  and 
between  a  and  5,  somewhat  strongly,  and  a  soft  mellow  liglit 
was  faintly  reflected  downward,  as  represented.  The  ])i()- 
tuberance  a  was  plainly  seen  with  the  naked  eye,  looking,  as 
several  expressed  it,  like  a  ship  on  fire. 

Directly  under  it  was  a  strong  light  visible  on  the  moon, 
extending  downward  as  far  as  the  protubei-ance  did  upward, 
and  was  seen  by  the  naked  eye  as  plainly  as  the  protuberance 
itself.  After  the  total  phase  of  the  eclipse  was  over,  the  first 
question  asked  by  the  hundreds  of  visitors  was:  ''What  is 
the  cause  of  the  notch  in  the  moon  V  they  thinking  the  light 
was  a  part  of  the  sun  seen  through  an  ()])en  s])ace  in  the 
moon. 

The  protuberance  d^  I  have  no  recollection  of  seeing,  l^it  1 
find  it  recorded,  or  rather  an  attempt  to  record  one. 

Owing  to  the  time  lost  by  the  mishap,  I  did  not  observe  the 
corona  very  minutely,  though  I  noticed  it  was  very  unequal 
in  outline  and  deeply  striated. 

Once  only  did  I  take  my  eye  from  the  telescope,  and  then 
merely  to  observe  the  general  appearance  of  the  phenomena ; 
but  finding,  from  long  continued  exposure  to  the  sun,  my 
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eye  uniitted  to  do  so,  and  knowing  that  the  time  for  the 
re-appearance  of  Bailey's  beads  was  nearly  np,  I  again  took 
my  seat  at  the  instrument.  But  while  in  the  act  of  doing  so, 
like  a  Hash  of  lightning  the  shadow  passed,  and  not  only 
Bailey' s  beads  but  the  end  of  totality  was  not  seen  ;  but 
seizing  the  wires,  I  made  the  record  about  two  seconds  late. 

The  crowd,  which  up  to  this  time  had  behaved  remarkably 
well,  thinking  the  eclipse  ended,  rushed  around  the  instru- 
ments and  broke  the  wires,  and  I  was  obliged  to  complete  the 
records  by  observing  the  time  by  watch,  which,  by  compari- 
son with  sidereal  clock,  was  58  seconds  fast. 

My  records  are  for : 

Ke-appearaiice  of  center  of  spot  a 5h.  26m.  3()s. 

Ke-a,ppearaiice  of  center  of  spot  d (5li.     3ni.  ;i5s. 

Last  contact 6h.     8m.   20s. 

Respectfully  yours, 

LEWIS  SWIFT. 


REPORT  BY  PRESIDENT  HILL. 

Mattoon,  Illinois,  August  7,  1869. 
Prof.  G.  W.  Hough  : 

SrK. — During  the  total  eclipse  this  afternoon  I  was  in  an 
open  held  near  a  small  barn,  about  sixteen  hundred  feet 
west  and  hve  hundred  and  hfty  feet  south  of  your  station. 
According  to  your  request,  I  herewith  give  you  a  memoran- 
dum of  what  I  noticed.  This  memorandum  has  been  twice 
read  to  a  party  of  hve  gentlemen  w  ho  were  with  me,  and  they 
agree,  after  full  discussion,  in  every  statement. 

A  cow,  grazing  in  the  held,  became  uneasy  at  5  o'clock, 
and  started  for  home  at  5h.  7m.  Soon  after,  a  hen  gathered 
her  brood  under  her  wings.  Swallows  were  skimming  the 
ground.  About  two  minutes  before  the  total  obscuration, 
about  seventy  cocks  and  hens  went  to  roost  in  the  barn. 
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A  liiMk  of  birds  Hew  soiitii,  in  a  liurried  and  confused 
niannor,  Just  after  the  darkness  became  total.  Soon  after 
tli(^  ie-appearan(re  of  the  sun,  tlie  chickens  came  from  under 
the  hen  ;  tuen  the  fowls  came  down  from  their  roosts,  and  the 
cocks,  which  had  crowed  occasionally  all  the  afternoon,  took 
it  u])  by  general  consent  and  crowed  vigorously. 

No  other  animals  were  near  us.  No  plants  sensitive  lo 
light  were  in  the  held,  and  it  was  not  until  after  the  eclipse 
was  over  that  I  discovered  cassia  in  an  adjoining  Held.  Some 
of  us  thought  there  was  a  slight  deposit  of  dew  upon  the 
grass,  but  others  failed  to  perceive  it. 

Venus  appeared  a  minute  or  two  before  the  total  obscu- 
ration, and  remained  visible  for  several  minutes  after  tlie 
re-appearance  of  the  sun.  At  the  instant  of  total  obscura- 
tion. Mercury,  Arcturus  and  Vega  appeared.  Even  Arcturus 
was  of  a  silvery  whiteness.  Arcturus  remained  visible  some 
seconds  after  the  total  phase  had  passed. 

We  looked  sharply  for  Capella,.Procy on.  Castor  and  Pol- 
lux, Regulus  and  Altair,  and  also  looked  less  carefully  for 
Saturn,  Autares,  Spica  and  Mars ;  but  we  had  nothing  but 
our  general  recollection  of  the  stars  to  guide  us  as  to  the 
direction  in  which  to  look,  and  we  saw  nothing,  either  with 
the  naked  eye  or  our  opera  glasses,  beyond  the  two  planets 
and  two  stars  first  mentioned.  At  the  instant  of  total 
obscuration,  one  or  two  of  us  had  a  feeling  that  we  were 
seeing  half  a  dozen  stars  bursting  into  sight  at  once,  but  we 
could  only  find  the  two. 

The  approach  of  the  deep  violet  shadow  in  the  air  from  the 
W.  N.  W.,  a  little  to  the  right  of  the  sun,  and  its  receding  in 
the  opposite  quarter,  was  much  slower  and  more  majestic  and 
beautiful  than  we  had  been  led  to  expect. 

The  gradual  diminution  of  light  during  the  eclipse,  had 
revealed  the  presence  of  faint  cirro-stratus  clouds  in  the 
horizon  of  what  appeared,  both  before  and  after,  a  cloudless 
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sky.  The  transition  from  penumbra  to  umbra,  although 
rapid,  did  not  seem  absolutely  instantaneous ;  it  was  a 
sweeping  upward  and  eastward  of  the  dense  violet  shadow. 
This  shadow  then  stretched  from  the  west-north-west  to  the 
east-south-eastern  horizon,  while  in  the  transverse  direction 
it  did  not  reach  the  horizon  by  6°  x>r  8°,  and  the  low  arch 
beneath  was  full  of  a  deep  orange  yellow  twilight.  No 
difference  was  observed  between  the  height  of  these  arches. 
The  transition  from  the  orange  yellow  of  the  northern  and 
southern  horizon  to  the  deep  dusky  violet  of  the  zenith, 
during  the  total  phase,  was  accomplished  at  an  altitude  of 
12°  or  15°,  and  there  the  violet  seemed  darker  than  in  the 
zenith,  as  though  two  broad  dark  arches  ran,  one  on  each 
side  the  zenith,  from  W.  N.  W.  to  E.  S.  E. 

The  coronse  appeared  to  us  a  white  ring  of  4.'  or  6'  in 
breadth,  with  white  rays  30'  to  35'  in  length,  and  a  few  white 
petals  6'  or  8'  in  length,  one  of  which,  on  the  right  upper 
limb,  was  curved.  No  cliange  wa^^  observed  in  the  coronse 
during  the  total  phase,  except  that  one  of  us  thought  there 
was  a  tremulous  flashing  at  the  instant  before  the  reappear- 
ance of  the  sun. 

A  crimson  cloud  on  the  lower  limb  was  particidarly  bril- 
liant ;  one  pn  the  left  limb  was  brilliant  at  the  beginning,  and 
one  on  the  right  limb  at  the  end  of  the  total  phase. 

Respectfully  yours, 

THOS.  HILL. 
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KEPOliT  BY  J.  C.   iiO USE,  ESQ. 

Waterford,  August  16,  1869. 
To  Prof.  G.  W.  Hough: 

Having  been  so  kindly  received  by  yourself  and  gi\rn 
a  place  among  your  party  of  observers,  during  the  recent 
eclipse  at  Mattoon,  I  take  pleasure  in  transmitting  to  you  the 
results  of  my  observations. 

My  station  v^as  ne^r  that  of  your  own  (about  five  feet  N. 
AV.,  as  marked  on  the  diagram).  The  observations  were 
made  with  an  achromatic  telescope,  3.25  inch  aperture,  with 
a  terrestrial  or  direct  eye-piece  having  a  power  of  about  85. 
A  convenient  arrangement  for  reducing  the  aperture  was 
attached  to  the  telescope  tube.  In  the  shade  of  the  brass 
standard  sup2)orting  the  telescope  was  suspended  a  Fahren- 
heit tht^rmometer  having  an  ivory  scale,  •  with  which  the 
observations  for  temperature,  during  the  progress  of  the 
eclipse,  were  noted. 

A  portion  of  the  observations  were  timed  by  a  watch,  pre- 
\'iously  set  to  Mattoon  mean  time  ;  but  the  most  important, 
coinciding  with  your  own,  which  were  recorded  by  the  chro- 
nograph within  my  hearing,  I  did  not  note  the  time.  I  did 
not  see  the  lirst  contact  of  the  projecting  surface  of  the 
moon,  but  caught  the  real  contact  of  the  moon's  limb,  at  the 
instant  I  heard  your  signal  key  record  the  same. 

At  4h.  3()m.  Os.,  by  watch,  as  the  moon's  limb  advanced, 
I  noticed  its  eastern  edge  slightly  tinged  with  red. 

At  41i.  35ni.  40s.,  by  watch,  noted  the  contact  uf  iiiuuii's 
limb  with  1st  solar  spot. 

At  4h.  52m.  24s witli  2(1    1 

At  4h.  54m.  208 with  3d    [  central  group. 

At  4h.  56m.  42s with  4tli  J 

While  sweeping  the  disk  in  search  of  the  red  protube- 
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ranees,  if  any  should  appear  before  totality,  I  missed  the 
contact  with  the  large  eastern  spot,  but  noticed  soon  after 
the  formation  of  Bailey's  beads,  and  as  I  heard  the  signal 
key  record  the  time,  I  did  not  note  it  by  the  watch.  The 
beads  appeared  to  me  to  cover  about  60°  of  arc,  and  their 
duration  to  be  from  5^  to  8^  They  were  somewhat  irregular 
in  their  formation  and  of  different  lengths,  but  presenting  a 
very  beautiful  appearance.  Appearing  as  they  did  at  a  point 
coincident  with  the  mountainous  or  rough  edge  of  the  moon, 
observed  at  first  contact,  it  seems  to  me  not  difficult  to 
account  for  their  formation. 

My  observations  of  the  total  phase  was  also  coincident 
with  the  record  of  your  signal  key,  and  as  soon  as  noted,  I 
commenced  sweeping  the  disk  for  the  red  protuberances. 
I  was  first  struck  with  the  size  and  appearance  of  the  one 
on  the  lower  quarter;  then  the  double  hooked  one  on  the 
western  edge,  and  then  the  two  upon  the  eastern  side,  as 
marked  in  the  accompanying  diagram.  The  color  was  of 
dark  deep  red,  having  a  somewhat  lighter  shade  near  the 
outer  edge. 

I  was  also  conscious,  for  a  few  seconds,  of  the  appearance 
of  a  continuous  series  of  small  ones,  or  rather,  perhaps  a  red 
line  with  an  occasional  break,  on  the  S.  W.  quarter. 

My  observations  of  the  corona  were  imperfect,  in  conse- 
quence of  not  taking  it  all  in  the  field  of  my  glass.  It 
showed  white  rays  of  varying  lengths  in  different  positions, 
giving  the  appearance  of  fine  points.  With  regard  to  its 
general  features,  my  impressions  accord  well  with  the  dia- 
gram prepared  by  Prof.  Murray.  I,  however,  received  an 
impression  of  its  assuming  a  roseate  tint  near  tlie  end  of 
totality.  I  regret  that  I  had  not  been  more  particular  in 
my  observations,  as  the  apparent  change  of  tint  does  not 
appear  to  have  been  noticed.  Probably  it  was  an  effect 
produced  by  the  colored  shade  I  had  previously  used. 

41 
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The  burst  of  sunlight  at  reappearance  seemed  instanta- 
neous, and  so  brilliant  and  overpowering  that  I  omitted  to 
note  the  time.  The  change  of  temperature  during  the 
progress  of  the  eclipse  was  very  marked,  every  one  noting 
the  chilliness  increase  as  the  shadow  advanced.  The  ther- 
mometer showed  the  following  record  in  the  shade  : 

3h.  30m.  p.  M.,  before  eclipse so 

4h.  10m.  p.  M.,  at  beginning  of  eclipse 77 

oh.    Om.  p.  M.,  eclipse  partial 7() 

5h.  12m.  p.  M.,  eclipse  total 01 

5h.  30m.  p.  M.,  eclipse  partial (is 

6h.  10m.  p.  M.,  eclipse  ended • 70 

showing  a  change  of  13°  during  the  progress  of  the  eclipse. 

Both  before  and  during  the  eclipse,  I  saw,  in  the  telescope, 

shooting   swiftly  across  its  field,  a  number  of  bright  whit«! 

objects,  perhaps  twenty  in  all,  never  more  than  one  or  two 

at  the  same  time,  generally  moving  in  the  same  direction, 

downward.      It   is    possible    they  might   have  been    small 

meteoric  bodies,  but  I  imagined  at  the  time  that  they  were 

insects. 

Yours,  very  truly, 

J.  C.  HOUSE. 
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OBSERVATIONS   OF  THERMOMETER   IN  THE   SUN, 

BY  PROF.  T.  H.  SMITH. 

Mattoon  Temperature, 

mean  time. 

3h.  40m 100° 

3h.  45m.,  cool  wind 97° 

3h.  50m 99° 

3li.  55m 102° 

4h.    Om.,  breeze 98° 

4h.    5m.,  breeze  . 96° .  5 

4h.  10m 97°       beginning  of  eclipse. 

4h.  15m 96° 

4h.  20m 94°. 5 

4h.  25m 94° 

4h.  30m 90° 

4h.  35m 90° 

4h.  40m 87° 

4h.  45m 85° 

4h.  50m 81° 

4li.  55m 76° 

5h.    Om 72° 

5li.     5m 67° 

5h.  10m 62° 

oh.  15m 60°       totality. 

5h.  20m 61° 

5h.  25m 63° 

oh.  30m 69° 

oh.  35m 69° 

oh.  40m 72° 

oh.  45m 76° 

5h.  50m 80° 

oh.  55m.,  breeze 77° 

6h.    Om 74° 

6h.    5m 75° 

6h.  lOm 73°       end  of  eclipse. 


VELOCITY  OF  THE  ELECTRIC  CUIIKENT. 


Tlie  velocity  of  the  electric  current,  over  land  lines  of  tele- 
graph, has  been  the  subject  of  numerous  experiments  during 
the  past  twenty  years.  The  great  discrepancies  existing 
between  the  different  determinations,  led  us  to  suspect,  that 
the  so-called  velocities  were  mixed  up  with  some  other 
phenomena,  since  they  were  found  to  vary  between  13,000 
and  30,000  miles  per  second. 

My  attention  was  especially  called  to  the  subject,  by  Mr. 
C.  S.  Jones,  manager  of  the  Albany  Western  Union  office. 
He  expressed  a  desire  to  undertake  some  experiments  for 
velocity  determinations,  which  were  finally  begun  in  April 
last. 

Whatever  value  may  attach  to  these  results,  Mr.  Jones  is 
entitled  to  an  equal  share  of  credit ;  since  without  his  assist- 
ance and  co-operation,  it  would  have  been  impossible  to 
make  them.  We  would  also  express  our  thanks  to  the 
officers  of  the  Western  Union  Telegraph  Company,  for  the 
use  of  the  necessary  wii-es,  batteries,  etc.  We  might  here 
state,  that  the  company  have,  on  other  occasions,  shown 
great  liberality  in  furnishing  us  wires  for  the  use  of  scientific 
investigations. 

The  following  table  will  exhibit  the  principal  results  here- 
tofore deduced  for  the  velocity  of  the  electric  curi'ent : 
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Date. 

Length  of 
circuit. 

Velocity 

per 
second. 

Observer. 

Remarks. 

183.3-4 

^mile... 
880 
590 
607 

260  iron 

130  copper . . 
1,045 
447 
230 

288,000 
18,700 
16,000 
28,500 
60, 000 

114,000 
15,000 
17,000 
13,000 

115,000 

Wheatstone 

Leyden  jar. 

Relay. 

Relay. 

Relay. 

Galv.  needle. 

Galv.  needle. 

Relay. 

Relay. 

Chemical  telegraph. 

Diff.  galv. 

January,      1849... 
October  31,  1849.. 
November,  1849... 

1850 

1850 

Walker 

Walker 

Mitchel 

Fitzeau  and  Gounelle. . . 
Fitzeau  and  Gounelle. . . 
Gould 

1850 

1850 

Walker 

Walker 

1850 

1854 

104  iron 

Guillemain  and  Burnouf, 

An  examination  of  this  table  reveals  no  law,  except  that, 
apparently,  the  shorter  the  circuit  and  the  more  delicate  the 
instrument,  the  greater  is  the  velocity. 

Circuits  were  secured  on  the  nights  of  April  8th,  May  20th 
and  May  27th.  But  owing  to  want  of  uniformity  in  the 
adjustments  and  manipulations  of  the  instruments,  only 
those  results  obtained  on  the  27th  have  been  employed  for 
determining  the  law  of  propagation. 

Kelays. 

Three  different  relays  were  used  in  these  experiments,  the 
approximate  resistances  of  which  are  as  follows : 

No.  1.    30  miles  of  No.  9  wire ;  Tillotson,  maker. 
No.  2.    55  miles  of  No.  9  wire ;  Day,  maker. 
No.  3.    35  miles  of  No.  9  wire ;  Williams,  maker. 

Nos.  1  and  3  were  placed  at  the  ends  of  the  circuit.  No.  2 
could  be  switched  in  either  end  at  pleasure,  or  cut  out 
entirely. 

Switch  Boaed. 

A  special  switch  board  was  constructed,  which  was  capable 
of  the  following  manipulations  : 

1.  Relay  No.  2,  could  be  thrown  in  either  end  of  the  circuit. 

2.  Relay  No.  2,  could  be  thrown  out  entirely. 

3.  The  clock  could  be  made  to  open  and  close  the  circuit,  at  either 
end  of  the  line. 

4.  Each  relay  could  record  the  clock  beats  on  the  chronograph. 

5.  Each  relay  could  work  a  local  sounder. 
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For  accomplishing  these  changes,  ten  movable  switches 
were  necessary. 

CHRONOaRAPH. 

The  chronograph  used  in  these  experiments,  is  a  revolving 
disk,  provided  with  two  recording  pens,  worked  on  an  open 
circuit.  It  is  capable  of  recording  time  to  the  one-thousandth 
part  of  a  second,  and  has  been  fully  described  in  volume  I, 
Annals  of  the  Dudley  Observatory. 

The  local  circuit,  passing  through  the  sidereal  clock, 
included  chronograph  pen  No.  1,  together  with  a  small  pony 
sounder,  arranged  to  close  the  main  line  circuit  in  the  same 
manner  as  an  ordinary  relay.  When  the  clock  was  thrown 
in  circuit,  its  beats  were  recorded  on  the  chronograph  by  pen 
No.  1.  As  the  sounder  worked  simultaneously  with  the 
chronograph  pen,  the  main  circuit  would  necessarily  be 
opened  and  closed  at  the  same  instant,  and  the  relays  would 
be  operated.  If,  then,  the  necessary  connections  were  made, 
the  relay  would  record  the  clock  beats  on  the  chronogmpli 
with  pen  No.  2.  Now,  in  case  the  length  of  the  main  line 
was  only  a  few  miles,  and  the  armature  time  of  the  magnets 
zero,  the  two  chronograph  pens  would  record  the  clock  beats 
simultaneously.  This  condition  can  be  secured  by  increasing 
the  armature  time  of  pen  No.  1,  so  that  it  shall  equal  the 
sum  of  the  annature  times  of  the  pony  sounder,  relay,  and 
pen  No.  2.  We  have,  however,  thought  it  preferable  to 
reduce  all  the  armature  times  to  a  minimum,  and  determine 
it  for  each  separate  magnet. 

Armature  Time. 

The  armature  time  depends  on  the  following  conditions  : 

(1)  Strength  of  battery. 

(2)  Tension  of  spring. 

(3)  Distance  of  armature. 

(4)  Motion  of  armature. 

(5)  Permanent  magnetism. 
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In  order  to  eliminate  as  mucli  as  possible  the  source  of 
error  arising  from  variations  of  armature  time,  (2),  (8)  and 
(4)  are  reduced  to  a  minimum.  More  especially  is  this 
necessary  for  (4),  the  motion  of  the  armature.  In  our  final 
experiments,  the  play  of  relay  armature  was  reduced  to  one 
or  two  one-thousandths  of  an  inch. 

When  (5)  is  zero  (which  is  the  case  with  a  local  circuit  or 
short  line),  and  (2),  (3)  and  (4)  are  reduced  to  a  minimum, 
the  strength  of  the  battery  does  not  essentially  change  the 
armature  time. 

In  working  over  a  long  line  of  telegraph  wire,  the  escape 
is  always  considerable  ;  consequently,  in  order  to  work  from 
both  ends  of  the  circuit  without  change  of  adjustment,  (8) 
cannot  be  reduced  to  a  minimum,  but  will  depend  on  the 
amount  of  escape  and  the  strength  of  the  battery. 

In  our  experiments,  the  armature  time  of  relay,  plus 
recording  pen  No.  2,  was  determined  for  each  separate 
adjustment. 

ClECUITS. 

The  circuits  were  made  up  Mr.  C.  S.  Jones,  manager  of  the 
Albany  ofiice,  by  looping  together  wires  leading  to  Buftalo, 
New  York,  Boston,  etc.,  until  a  sufficient  length  of  circuit 
was  secured.  The  connections  at  those  points  were  made  by 
the  managers  or  operators  in  charge.  I  cannot  but  express 
my  thanks  to  them,  for  the  courtesies  and  facilities  afforded 
us  in  these  experiments. 

When  all  the  arrangements  were  completed  for  the  experi- 
ments, the  operator  at  the  Observatory  requested  a  certain 
length  of  circuit,  with  a  given  number  of  battery  elements. 
As  soon  as  the  necessary  connections  were  made,  Mr.  Jones 
stated  the  length  of  circuit,  together  with  the  number  and 
position  of  the  battery  elements.  The  clock  was  then  thrown 
in  circuit,  and  the  line  was  opened  and  closed  at  one  end ; 
and  each  one  of  the  three  relays  were  used  to  record  the 
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beats  on  the  chronograph.     The  same  thing  was  also  done  by 
opening  and  closing  at  the  other  end. 
Each  complete  experiment  gave  the  following  results : 

Ist.  Armature  time  of  relays. 
2d.   Armature  time,  plus  time  of  transmission. 

3d.  Armature  time,  plus  time  of  transmission  in  the  opposite  direc- 
tion. 

For  the  second  experiment,  additional  length  of  circuit  was 
secured,  and  the  same  class  of  results  deduced. 

In  this  manner,  the  longest  circuit  was  used  which  the 
batteries  and  instruments  were  capable  of  operating. 

The  circuits  were  continuous,  without  any  repeaters  or 
relays,  except  those  used  at  the  Albany  office  and  the  Obser- 
vatory. 

As  the  repeater  time  varies  from  0.^03  to  more  than  O.'IO, 
any  results  for  velocity  through  them  would  be  greatly 
impaired,  if  not  entirely  vitiated. 

The  longest  circuit  employed  was  2,4(X)  miles.  Intelligible 
signals  and  clock  beats  could  be  sent  over  it,  but  owing  to 
trouble  on  the  wire,  we  were  unable  to  use  the  results  for 
velocity  determinations. 

Each  separate  result  was  the  mean  of  at  least  twenty-five 
measures,  from  the  chronograph  sheets. 

The  following  table  exhibits  the  final  results  : 

Remarks. 


April  8th    12  200        120        1  000         ^  ^^^  comparable,  owing  to  the  change  of 

'  /      adjustment  between  the  experiments. 


If 

•Si 

•3g 

12,200 

120 

1,000 

14,400 

165 

1,000 

6,700 

205 

1,300 

9,300 
12,400 

250 
295 

1,300 
1,300 

10,200 
20,000 
29,450 
18,200 

70 
160 
295 
295 

400 

400 

400 

1,000 

May  20th.    6,700        205        1,300         i  Not  comparable.     Trouble  on  the  line. 

'  <      Tension  of  spnni?  adiusted  very  taut. 

9,300        250        1,300 
12,400        295        1,300 

May  27th.  10,200  70  400  Adjustment  of  relays  not  rhant^ed. 
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An  inspection  of  these  results  sliows,  at  a  glance,  that 
the  velocity  increases  with  the  number  of  battery  elements 
employed  ;  also  for  the  same  battery,  it  decreases  with  the 
length  of  the  circuit.  The  question  then  naturally  arises, 
Can  the  apparent  velocity  be  expressed  by  a  rigid  mathemati- 
(^al  formul  se  ? 

The  great  difference  between  the  velocities  obtained  on  dif- 
ferent nights,  as  also  on  the  same  night,  leads  us  to  inquire 
whether  this  is  a  real  velocity  of  the  electric  impulse,  or  only 
a  mechanical  phenomenon  manifested  in  the  electro-magnet. 

If  the  celerity  of  the  motion  of  the  armature  is  proportional 
to  the  magnitude  of  the  force  acting  on  it,  then  our  apparent 
velocities  ought  to  be  directly  proportional  to  the  magnetic 
force  of  the  current.  If  this  is  found  to  be  the  case,  our 
results  can  only  be  regarded  as  mechanical  effects,  entirely 
distinct  from  the  real  velocity  of  the  electric  wave. 

Ohm's  celebrated  law  enables  us  to  compute  the  magnetic 
forces  for  circuits  of  all  kinds,  and  from  these  to  deduce  the 
relative  ratios  of  the  velocities. 

The  general  formulae  is — 

J — ?lf /  =  Magnetic  force  of  the  current. 

e  =  Electro-motive  force. 

%= Number  of  battery  elements. 

R=Resistance  of  one  battery  element. 

T  =A11  the  other  resistances  in  the  current. 

This  formulae  will  be  somewhat  modified  by  the  escape, 
but  as  the  amount  was  not  measured,  the  computation  will 
be  made  without  taking  it  into  account. 

If  we  make  the  resistance  of  the  relays  equal  to  200  miles 
of  line  wire  (which  cannot  be  more  than  ^  in  error),  and  will 
not  materially  affect  the  computation,  we  will  have  the 
following  equations  for  the  expression  of  the  magnetic  force, 
for  the  four  experiments  of  May  27th : 
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f  _  70 g  70<, 


1 

70  R +400+200 

» 

160  6 

2 

160R  +  400  +  200 

295  <5 

8 

295  R  + 400 +  200 

295  e 

70  R+600 

160  « 

160  R+600 

295  « 

295  R  +  600 

295  « 

•^  4     295  R+ 1000+200  295  R  + 1200. 

The  ratio  of  the  velocities  observed,  making  the  iirst  unity, 
18  as  follows : 

Vi=i 

Y2=1.97 

Y8=2.89 
V4=1.79 

Substituting  these  values  of  Yi,  V.,  etc.,  for /i,  /a,  etc.,  in 
tlie  four  equations,  and  determining  e  and  R,  we  find— 

ez=  10.05 
R=  +  1.43 

Now,  with  the  computed  values  of  e  and  R,  we  may  find 
the  apparent  velocities.     The  following  is  the  result : 


Observed 
velocity. 

Computed 
velocity. 

Diff. 
o  — c. 

Length 
of  circuit. 

No.  of 
elements. 

10,200 
20,000 
29,450 
18,200 

10,200 
19,700 
29,580 
18,560 

+  000 
+  300 
-130 
-360 

400 

400 

400 

1,000 

70 
160 
295 
295 

The  apparent  velocities  in  this  set  of  experiments,  vary 
from  10,000  to  30,000  miles  per  second,  and  yet,  when  we 
apply  our  formulae  and  compute  the  relative  values,  the 
mean  error  is  only  200  miles,  or  less  than  the  one-hundredth 
part  of  a  second  of  time.  It  also  appears,  that  the  apparent 
velocity  is  directly  proportional  to  the  magnetic  force  of  the 
circuit.  Hence  we  conclude,  that  all  experiments  hitherto 
made,  can  only  be  regarded  as  the  measure  of  the  mechani- 
cal force  of  the  circuit.  The  idea  so  long  entertained,  that 
the  velocity  of  the  current  itself  has  been  measured,  must  be 
abandoned. 
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There  was  no  difference  in  the  apparent  velocity,  whether 
the  current  passed  from  the  positive  to  the  negative  pole,  or 
mce  Tiers  a.  Neither  was  there  any  measurable  difference, 
whether  the  battery  was  all  on  one  end  or  divided.  It  was, 
however,  found  to  be  impracticable  to  work  a  long  circuit, 
say  1,000  miles,  with  the  whole  battery  at  one  end  of  the  line. 

The  computed  value,  R,=1.43  miles  of  line  wire,  is  appa- 
rently many  times  too  great,  but  when  we  consider  that  no 
less  than  from  fifteen  to  twenty  wires  are  fed  from  the  same 
battery  at  the  same  time,  it  is  not  an  impossible  value.  It 
would  perhaps  be  preferable  in  such  cases  to  modify  the 
general  formulae,  by  dividing  the  electro-motive  force  by  the 
number  of  lines  fed  from  the  battery,  which  would  give  R 
more  nearly  its  true  value.  But  there  are  so  many  modify- 
ing causes  at  work  in  such  experiments,  that  refinement  in 
mathematical  computation  is  not  possible  or  desirable. 

In  case  we  had  a  galvanometer  and  rheostat,  the  values  of 
e  and  E,  could  be  measured  directly,  and  the  magnetic  force 
of  the  current  at  once  ascertained.  This  is  by  far  preferable, 
and  we  hope,  at  some  future  time,  to  continue  the  experi- 
ments with  such  apparatus. 


ON  THK  lUTK  OF  THE  SIDEHEAL  CLOCK  FOR  TWO 

YEARS. 


One  of  the  most  important  instruments  in  an  observatory 
is  a  good  astronomical  clock  ;  one  which  can  be  relied  upon 
to  keep  a  uniform  rate  for  a  considerable  period  of  time. 
Although  fine  movements  have  been  constructed  by  celebrated 
makers,  it  is  a  rare  thing  to  find  a  clock  with  a  perfectly 
compensated  pendulum.  As  a  general  thing,  nearly  all 
clocks,  as  they  come  from  the  makers,  are  in  fault  as  regards 
the  temperature  compensation. 

We  apprehend  that  the  chief  cause  of  failure  lies  in  the 
fact,  that  the  clock  is  not  compensated  for  the  temperature  in 
which  it  is  expected  to  be  used.  Any  pendulum  which  will 
perform  correctly  between  60°  and  120°  Fahr.,  will  not  be 
(correct  between  0°  and  60°.  This  remark  applies  especially 
to  the  Graham  or  dead  beat  escapement. 

For  our  climate,  a  clock  placed  in  a  room  not  artificially 
heated,  will  be  exposed  to  variations  of  temperature  ranging 
between  20°  and  80°  Fahr.  It  may  here  be  proper  to  remark, 
however,  that  we  do  not  believe  it  is  possible  to  construct  a 
time-keeper  which  shall  maintain  its  rate  in  low  tempera- 
tures. The  cause  of  this  failure  is  undoubtedly  due  to  the 
oil.  Until  a  lubricator  is  discovered  which  shall  not  be 
subject  to  change  fi-om  the  effect  of  temperature,  we  cannot 
hope  to  secure  the  uniform  performance  of  any  time-keeper. 
In  order  to  secure  the  best  results,  the  standard  clock  should 
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be  enclosed  in  a  double  case,  in  a  room  where  tlie  variations 
of  temperature  are  small  and  never  sudden.  Any  well 
constructed  clock,  under  such  conditions,  will  give  fair  and 
satisfactory  results,  and  a  first  class  clock  excellent  results. 
The  object  of  this  paper  is  to  call  the  attention  of  clock 
makers  and  others  to  the  peculiar  effect  of  temperature  on 
the  compensation,  due,  as  we  imagine,  to  the  influence  of  the 
oil  on  the  escapement. 

In  the  compensation  of  any  pendulum  for  temperature, 
two  things  are  to  be  considered:  first,  the  cliange  in  the 
length  of  the  rod ;  and  second,  the  change  in  the  length  of 
the  arc  of  oscillation.  If  a  free  pendulum  is  compensated  to 
maintain  a  uniform  distance  between  the  center  of  oscillation 
and  the  point  of  suspension,  it  will  not  follow  that  the  same 
pendulum,  when  applied  to  a  clock  movement,  will  give  a 
uniform  rate  for  different  degrees  of  temperature.  As  soon 
as  it  is  connected  with  the  escapement,  the  arc  of  oscillation 
becomes  longer  or  shorter,  as  the  temperature  rises  or  falls  ; 
and  this  may  change  to  such  an  extent  as  to  vitiate  all  the 
benefits  derived  from  a  perfectly  compensated  free  pendulum. 
In  order,  therefore,  to  secure  a  compensated  pendulum,  it 
must  be  driven  by  its  own  escapement,  properly  oiled  ;  then, 
when  it  is  heated,  the  expansion  of  the  rod,  as  well  as  the 
change  of  oscillation,  will  equally  enter  as  determinate 
elements.  Although  in  this  way  we  do  not  get  a  pendulum 
which,  if  swung  freely,  would  maintain  a  uniform  distance 
between  the  center  of  oscillation  and  the  hanging  point,  yet 
we  secure  a  con^ant  rate  for  the  extreme  degrees  of  tempera- 
ture for  which  the  compensation  was  made. 

If  a  pendulum  is  compensated  to  go  on  the  same  rate  at 
60°  and  120°  Fahr.,  it  does  not  necessarily  follow  that  it  will 
maintain  the  same  rate  at  intermediate  points  nor  for  outside 
limits.     The  very  nature  of  the  oil  used  makes  it  imperative 
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to  comjH'iisjih'   lor  the  degree  of  temperaluic  in  wliich   Uk/ 
flock  is  presumed  to  run. 

Pendulums  compensated  from  60°  upward  are  supposed 
to  be  correct  for  lower  temperatures.  This  is  obviously 
fallacious  ;  since  below  this  point  the  effect  of  the  oil  is  most 
apparent  in  changing  the  arc  of  oscillation.  As  long  as  the 
oil  is  iluid,  the  arc  of  oscillation  is  not  materially  affected, 
but  when  it  begins  to  thicken  the  effect  is  quite  considerable. 

Tlie  thickness  and  elasticity  of  the  hanging  spring  will  also 
modify  the  compensation,  through  change  in  the  length  of  the 
arc  of  oscillation.  Hence,  in  case  the  original  spring  is 
broken,  it  should  be  replaced  by  another,  similar  in  all 
respects. 

In  case  the  compensation  for  temperature  is  perfect,  the 
rate  still  needs  a  correction  for  the  change  in  the  density  of 
atmosphere.  Attempts  have  been  made  to  correct  for  this 
variation,  by  attaching  a  small  barometer  on  the  side  of  the 
pendulum  rod  ;  but  the  difficulty  of  securing  the  exact  com- 
pensation, as  well  as  the  increased  source  of  error  arising 
from  the  use  of  complicated  apparatus,  has  not  led  to  its 
general  adoption.  This  correction  varies  with  different  pen- 
dulums, amounting  to  from  0^2  to  0^5  on  the  daily  rate,  for 
a  change  of  one  inch  in  the  height  of  the  barometer.  For 
any  ordinary  pendulum,  it  is  safe  to  assume  0'.3,  without 
sensible  error,  for  a  change  of  one  inch  of  barometric  height. 

The  clock  from  which  the  following  results  were  derived, 
is  a  dead  beat  escapement,  by  Arnold  &  Dent,  London  ;  but 
the  present  pendulum  was  applied  by  Bond  &  Son,  Boston. 

Previous  to  the  year  1867,  the  magnetic  connection  used 
for  working  the  chronograph  so  seriously  interfered  with  the 
motion  of  the  pendulum,  that  no  uniform  rate  could  be 
secured  for  any  considerable  period.  The  connection  attached 
subsequently,  consists  of  a  light  steel  wire,  tipped  with  plati- 
num, fastened  at  right  angles  to  the  pendulum,  near  the  point 
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of  suspension,  dipping  at  every  double  oscillation  in  a  cup 
of  mercury.  The  effect  of  this  connection  is  almost  inappre- 
ciable on  the  daily  rate,  as  the  only  mechanical  work  to  be 
done  is  touching  the  surface  of  the  mercury  with  a  fine  pla- 
tinum wire. 

During  the  period  of  nearly  two  years,  the  case  was  opened 
two  or  three  times,  but  otherwise  the  clock  was  not  disturbed. 

The  temperature  in  the  room  was  read  at  8  a.  m.  and  7  p.  m. 
of  each  day,  from  a  thermometer  suspended  on  the  wall,  at 
a  height  on  a  level  with  the  top  of  the  pendulum.  These 
readings  are  not  presumed  to  give  the  true  mean  temperature 
of  the  pendulum,  but  will  serve  to  show  approximately  the 
connection  between  the  temperature  and  rate. 

The  corresponding  barometric  heights  were  taken  from 
hourly  indications  of  the  printing  barometer,  and  give  the 
true  mean  pressure. 

The  following  is  the  table  of  data  and  results  : 

Curve  Showing  the  Daily  Rate  of  the  Sidereal 
Clock  Corresponding  to  Different  Degrees  of 
Temperature. 

Daily  rate. 

+  o!'60 

0.40 

+  0.20 

0.00 

.20 

.40 

■  t?o 

1 .  ^o[^|^  jjjjjIBBISBS 

-1.40      20°    24     28     32     36     40     44     48     52     56     60     64     68~~72~76  80 

Temperature. 
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Daily  Rate  of  the  Sidereal  Clock  for  Two  Years. 


Date. 


I  1867. 

November 
December 

1868. 
I  Jaiuiaiy . . 
;  February. 
■  March  . . . 

April  .... 

May 

\  June  .    ... 

July 

j  August . . . 

September 

October  . . 

November 

December 

1869. 
January. . 
February . 
Mai-ch  . . . 
April  .... 

May 

June 

July 

August. . . 
September 


Obaerved 

Mean 

Mean 

Computed 

daily  rate. 

temperature. 

barometer. 

rate. 

—0.13 

47.5 

in. 
29.84 

+  0.01 

—0.67 

33.7 

.85 

—0.61 

—0.76 

31.5 

.84 

—0.73 

—0.97 

27.3 

.96 

—1.05 

—0.12 

38.4 

.86 

—0.36 

+  0.02 

44.8 

.82 

—0.03 

+  0.69 

57.6 

.71 

+  0.44 

+  0.78 

69.0 

.86 

+  0.57 

+  0.51 

78.9 

.78 

+  0.66 

+  0.51 

73.1 

.82 

+  0.65 

+  0.49 

64.4 

.88 

+  0.53 

+  0  08 

50.2 

.97 

+  0.14 

—0.04 

44.7 

.80 

+  0.04 

—0.67 

33.0 

.83 

—0.52 

—0.47 

33.6 

.77 

—0.48 

—0.47 

33.0 

.72 

—0.45 

—0.52 

33.1 

.83 

—0.49 

+  0.28 

47.1 

.70 

+  0.23 

+  0.65 

57.0 

.62 

+  0.59 

+  0.84 

66.7 

.77 

+  0.71 

+  0.98 

72.0 

.78 

+  0.77 

+  0.70 

70.7 

.83 

+  0.75 

+  0.58 

67.5 

.97 

+  0.66 

A(O-C). 


—0.14 

—0 .  on 


.03 
+  0.08 
+  0.24 
+  0.05 
+  0.25 
+  0.21 
—0.15 
—0.14 
—0.04 
—0.06 
—0.08 
—0.15 


+  0.01 
—0.02 
—0.03 
+  0.05 
+  0.06 
+  0.13 
+  0.21 
—0.05 
—0.08 


0=observed  rate. 

C= computed  rate. 

Mean  difference  of  observed  and  computed  rate=±0".10. 
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Clock  Rate  and  Temperature,   from  November,    1867, 
TO  October,  1869. 

Fig.  2. 
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An  approximate  solution  of  the  equations  given  by  twenty- 
three  months  of  daily  rates,  shows : 

Ist.  A  gradual  increase  in  the  mean  rate,  independent  of 
temperature  or  pressure,  but  depending  on  the  time.  This 
amounts,  in  the  two  years,  to  0^.25  daily.  The  cause  of  it  is 
undoubtedly  due  to  the  drying  up  of  the  oil,  thereby  reducing 
tlie  arc  of  oscillation. 

2d.  The  effect  of  the  variation  of  pressure  is  indicated ;  but 
as  the  mean  barometer  varies  from  month  to  month  by  so 
small  an  amount,  the  conditions  are  not  favorable  for  a  cor- 
rect determination  of  this  quantity. 

3d.  The  variation  due  to  temperature  is  considerable.  If 
the  oscillation  did  not  change,  the  correction  for  the  rate 
would  vary  directly  as  the  temperature.  But  this  is  not  the 
case;  for,  at  20°  Fahr.,  one  degree  increases  the  rate  0".()6 
daily ;  at  70°,  0^01 ;  at  76°,  0«.00,  and  at  80°  the  correction  is 
negative. 

The  curve  and  table  will  show  the  correction  to  the  rate  for 
every  degree,  from  20°  to  80°  Fahr.     The  following  constants 
were  used  in  the  computation  of  the  table  of  rates : 
Al=:+0^034,  A2=-0^0013.  Standard  temperature,  50°  Fahr. 

The  curve  shows,  that  at  76°  Fahr.,  the  expansion  of  the 
rod  and  the  increased  oscillation,  just  balance  each  other ; 
below  this  point  the  clock  runs  too  fast,  owing  to  over  com- 
pensation ;  and  above  this  point  it  runs  too  slow,  owing  to 
the  increased  arc  of  oscillation. 
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Daily  Rate  Coerespon^ding  to  Diffekejn^t  Degeees  of 

Temperature. 


Temperature. 

Rate. 

Temperature. 

Rate. 

Temperature. 

Rate. 

20..° 

— 1'48 

o 

40 

—0*30 

60 

+  0'38 

21 

—1.41 

41 

—0.26 

61 

+  0.40 

22 

—1.34 

42 

—0.21 

62 

+  0.42 

23 

—1.27 

43 

—0.16 

63 

+  0.44 

24 

—1.20 

44 

—0.12 

64 

+  0.46 

25 

—1.14 

45 

—0.08 

m 

+  0.47 

26 

—1.08 

46....... 

—0.03 

m 

+  0.48 

27 

—1.02 

47 

—0.00 

67 

+  0.50 

28 

—0.96 

48 

+  0.03 

68 

+  0.51 

29 

—0.90 

49 

+  0.07 

69 

+  0.52 

30 

—0.83 

50 

+  0.10 

70 

+  0.53 

31 

—0.77 

51 

+  0.14 

71 

+  0.54 

32 

—0.71 

52 

+  0.17 

72 

+  0.55 

33....... 

—0.65 

53 

+  0.20 

73 

+  0.55 

34 

—0.60 

54 

+  0.23 

74 

+  0.56 

35 

—0.55 

m 

+  0.26 

75 

+  0.56 

36 

0.51 

m 

+  0.29 

76 

+  0.56 

37 

—0.46 

57 

+  0.31 

77 

+  0.56 

38 

0.42 

58 

+  0.34 

78 

+  0.56 

39 

—0.36 

59 

+  0.36 

79 

+  0.56 

Tlie  compnted  and  observed  rates  for  the  wliole  period, 
together  with  the  temperature,  is  shown  in  the  diagram. 
Fig.  2. 

The  agreement  between  observation  and  computation  is 
perhaps  as  close  as  might  be  expected  from  the  defective  data 
in  regard  to  the  temperature  ;  since  a  variation  of  one  degree 
would  account  for  the  general  discrepancies.  The  examina- 
tion of  the  column  headed  (Obs.— Comp.)  would,  however, 
seem  to  indicate  that,  at  two  or  three  periods,  tlie  normal  rate 
was  subject  to  sudden  changes  of  about  0^20  daily. 


METEORIC  SHOWER  OF  NOVEMBER  14,  1807. 


On  the  night  of  the  12th  November,  a  general  watcli  was 
kept  up,  but  as  it  continued  cloudy  during  the  whole  time, 
no  meteors  could  be  seen. 

On  the  night  of  the  13th,  however,  it  was  perfectly  clear 
until  11 J  p.  M.,  after  which,  until  3h.  45m.  a.  m.,  the  sky  was 
more  or  less  obscured  by  broken  clouds.  During  the  evening, 
for  the  greater  portion  of  the  time,  two  persons  were  on  the 
watch  continually.  The  observations  were  made  by  Messrs. 
Simons,  Brandt,  McClure  and  myself. 

A  little  after  Ih.  a.  m.,  ten  meteors  of  considerable  brilliancy 
were  noted,  emanating  from  the  direction  of  Leo,  and  passing 
through  the  constellations  Gemini  and  Canis  Major.  Clouds 
now  obscured  the  greater  portion  of  the  eastern  heavens. 

At  Ih.  25m.  A.  M.,  two  of  great  brilliancy,  more  than  double 
the  size  of  Sirius,  shot  almost  simultaneously  from  under  the 
eastern  clouds,  one  moving  toward  the  south  and  the  other 
toward  the  northwest,  producing  phosporescent  lines  along 
their  course,  and  before  disappearance  emitting  luminous 
trains.  From  this  time  until  3h.  45m.  a.  m.,  the  clouds  pre- 
vented all  observations. 

At  3h.  50m.  the  eastern  sky  was  nearly  free  from  clouds. 
The  meteors  now  began  to  appear  with  considerable  fre- 
quency, and  we  made  arrangements  for  locating  their  paths, 
by  means  of  the  comet-seeker  and  chart ;  as  also  to  record 
the  times  of  flight  by  magnetic  registration  on  the  chrono- 
graph. 

We  had  located  two  or  three,  but  during  the  time  necessary 
to  read  the  circles  and  make  the  necessary  notes,  eight  or  ten 
escaped,  and  as  they  continued  to  fall  with  increasing  fre- 
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quency,  we  decided  to  abandon  the  location  of  paths^  for 
unless  they  were  recorded  chronographically  at  other  stations 
they  could  not  be  identified.  We  thought,  however,  to  con- 
tinue the  record  of  the  time  of  appearance  and  time  of  flight ; 
but  in  a  few  minutes  the  number  increased  so  rapidly  that  we 
found  it  impracticable,  as  it  was  impossible  to  record  all. 
We  desired,  moreover,  to  see  this  magnificent  display  to  the 
beet  advantage. 

The  following  notes  were  made  at  the  time : 

4h.  16m.  A.  M. — They  fall  with  increased  frequency,  and 
are  of  greater  brilliancy.  Four,  brighter  than  second  magni- 
tude stars,  shot  in  quick  succession  to  the  north-western 
horizon.     They  are  radiating  from  Leo  in  all  directions. 

4h.  18m. — One,  brighter  than  Jupiter,  of  a  beautiful  and 
purple  color,  shot  toward  the  south-west,  near  the  full  moon. 
It  left  a  train  visible  for  fifty  seconds.  4h.  33m. — Partially 
clouded  over.  4h.  41m. — Clear  sky.  4h.  48m. — One,  larger 
than  any  previously  seen,  shot  from  Leo  toward  the  eastern 
horizon. 

5h.  01m. — Two  of  dazzling  brilliancy  emanated  simultane- 
ously from  the  same  point,  and  passed  through  Ursa  Major, 
disappearing  at  the  northern  horizon.  The  trains  remained 
visible  nearly  a  minute.  5h.  07m. — A  very  brilliant  one 
passed  from  Leo  north-east,  its  path  being  very  near  Arctu- 
rus.  It  left  a  train  visible  sixty-five  seconds.  5h.  08m. — Clear 
in  the  zenith  and  east,  but  cloudy  in  the  west.  Many  meteors 
passed  through  Ursa  Major.  5h.  20m.— Cloudy.  5h.  38m. 
Clear  in  the  east.  5h.  41m. — A  very  brilliant  one  moved 
toward  the  north,  leaving  a  broad  train,  which  remained 
visible  sixty-seven  seconds. 
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The  following  table  shows  the  number  of  meteors  counted, 
all  emanating  from  the  direction  of  the  constellation  Leo : 

Dudley  Observatory  No.  of 

incau  time.  meteora. 

41i.  ()5m.  A.  M ^ 

4h.  25m.  A.  M ^ 180 

4h.  30m.  A.  M 312 

4h.  32m.  A.  M 406 

41i.  33m.  A.  M 440 

4h.  35m.  A.  M 512 

4li.  38m.  A.  M 610 

4h.  41m.  A.  M 708 

4h.  44m.  A.  M 802 

4li.  48m.  A.  M 9(K) 

4h.  53m.  A.  M 1,000 

4]i.  59m.  A.  M 1 ,1(M) 

5h.  08m.  A.  M 1 ,200 

511.  22m.  A.  M 1 ,247 

5h.  54m.  A.  M 1 ,301 


It  appears  from  an  examination  of  the  foregoing  table,  tliat 
the  maximum  of  frequency  occurred  at  4h.  31m.  a.  m.  ;  and 
the  rate  of  fall  was  forty-seven  in  one  minute. 

The  annexed  diagram  exhibits  the  progress  of  the  shower. 
It  shows  the  rate  of  fall  from  minute  to  minute,  from  3h.  50m. 
to  51i.  50m.  A.  M.,  as  deduced  from  the  preceding  observa- 
tions. When  the  shower  was  near  its  maximum,  six  or  eight 
meteors  would  frequently  shoot  out  simultaneously,  and 
generally  they  appeared  to  fall  in  groups  of  two  or  more  at  a 
time.  One  of  the  most  noticeable  features,  however,  was  the 
permanence  of  the  train  after  the  meteor  had  disappeared. 
In  a  number  of  instances  it  remained  visible  more  than  one 
minute,  by  actual  determination  with  a  chronometer. 
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Average  Number  of  Meteors  per  Mit^ute,  Observed  at 
THE  Dudley  Observatory,  November  14,  1867,  from  3n. 
50m.  a.  M.  to  5h.  50m.  A.  M. 


4  a.  m. 


5  A.  M. 


6  A.  M. 


REPORT   FOR    1866 


To  the  Board  of  Trustees  of  the  Dudley  Ohsertiatory : 

The  following  report  wiU  show  the  nature  of  the  work  done 
during  the  past  twelve  months,  and  the  condition  of  the 
buildings  at  the  beginning  of  the  current  year. 

The  buildings  have  been  kept  in  good  repair,  and  the 
instruments  liave  always  been  in  complete  working  order. 

During  the  first  four  months  we  were  engaged  in  printing 
volume  I,  Annals  of  the  Dudley  Observatory,  published  by 
the  State ;  in  conformity  with  -a  resolution  passed  by  the 
Legislature  at  the  previous  session.  The  volume  contains 
325  pages,  comprising  the  history  of  the  institution,  descrip- 
tion of  its  instruments,  annual  reports,  and  observations  on 
asteroids,  comets,  etc.  About  three  hundred  copies  were 
distributed,  through  the  Smithsonian  Institution,  to  foreign 
observatories  and  societies  ;  and  about  the  same  number  has 
been  sent  to  institutions  and  individuals  in  the  United  States. 

The  Olcott  Meridian  Circle  has  been  in  constant  use  for  the 
observation  of  Nautical  Almanac  stars,  standard  zone  stars, 
and  small  planets.  A  sufficient  number  of  stars  will  be 
observed  for  our  zone  work,  so  that  we  shall  have  at  least 
one  standard  for  every  ten  minutes  of  right-ascension.  By 
this  method,  the  zones  wall  be  directly  referred  to  the 
adopted  places  of  the  standard  Nautical  Almanac  stars, 
thereby  securing  uniformity  throughout  the  whole  length 
of  the  zone.  A  few  additional  zones  have  been  observed, 
with  the  declinometer  and  charting  machine ;  but  the  work 
has  not  progressed  as  rapidly  as  we  desired,  owing  to  the 
want  of  assistance. 
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The  Transit  has  been  used  for  observation  on  standard 
stars,  and  for  special  investigations  of  instrumental  errors. 

The  Equatorial  has  been  occasionally  employed  for  extra- 
meridian  observations;  and  has  also  been  in  constant  use, 
on  nearly  every  clear  night,  by  visitors,  under  the  care 
of  the  janitor. 

The  automatic  method,  devised  last  year,  for  recording  and 
printing  the  height  of  the  barometer  has  proved  eminently 
successful.  The  mean  error  of  a  single  printed  result,  from 
the  discussion  of  a  large  number  of  records,  has  been  found 
to  be  ±0'''.0035;  equal,  therefore,  in  this  respect,  to  readings 
made  with  the  standard  barometer. 

*  The  comparison  of  simultaneous  records,  made  by  similar 
apparatus  at  New  York  city  and  Rutgers  College,  shows  that 
the  waves  of  pressure  are  almost  invariably  propagated  to 
the  east ;  the  maximum  and  minimum  of  pressure  occurring 
at  Albany  and  New  York  at  the  same  instant. 

A  record  of  the  thermometer,  wind,  and  rain-fall,  has  been 
made  at  8  a.  m.  and  7  p.  m.,  as  in  former  years. 

Contributions  to  the  Library,  amounting  to  83  volumes  and 
pamphlets,  have  been  received  from  the  following  institutions 
and  individuals : 

Prof.  A.  Anwers,  Leipzig,  2. 

Prof.  S.  Newcomb,  U.  S.  N.  Observatory,  2. 

Regents  of  the  University,  New  York,  4. 

Prof.  W.  De  La  Rue,  London,  1. 

J.  Gr.  Barclay,  Esq.,  Leyton  Observatory,  1. 

Prof.  P.  Galton,  London,  1. 

Prof.  J.  H.  C.  Coffin,  Nautical  Almanac  office,  2. 

Smithsonian  Institution,  2. 

American  Geographical  and  Statistical  Society,  11. 

Dr.  Howard  Townsend,  Albany,  1. 

H.  A.  Clum,  Esq.,  Rochester,  1. 

Prof.  C.  A.  Lyman,  Yale  College,  1. 
44 
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Chamber  of  Commerce,  New  York  city,  1. 

Rev.  Robert  Main,  Radclifte  Obsoivnfoi y,  OxfVnd,  1. 

Royal  University  of  Norway,  9. 

Pi'of.  G.  B.  Airy,  Greenwich  Observatory,  3. 

Royal  Observatory,  Milan,  2. 

Prof.  G.  V.  Schiaparelli,  2. 

Prof.  Fr.  Carlini,  Milan,  1. 

Prof.  Fr.  M.  Karlinski,  Cracow,  1. 

Prof.  A.  F.  D.  Wackerbarth,  Upsal,  1. 

Prof.  Teodor  Gutzeit,  Riga,  1. 

Roj^al  Meteorological  Institute,  Utrecht,  3. 

Dr.  F.  B.  Hough,  Albany,  1. 

Department  of  Agriculture,  AVashington,  1. 

M.  Pierre  Beron,  Paris,  2. 

S.  W.  Robinson,  C.  E.,  Detroit,  5. 

Connecticut  Academy,  New  Haven,  1. 

Santiago  Observatory,  Chili,  1. 

Prof.  Newton,  New  Haven,  1. 

Prof.  Grimes,  Albion,  1. 

Royal  Observatory,  Belgium,  2. 

Prof.  A.  Quetelet,  Royal  Observatory,  Brussels,  7. 

Prof.  Ernest  Quetelet,  Brussels,  1. 

Prof.  J.  Hartnup,  Liverpool,  1. 

Prof.  C.  A.  Hengel,  Riga,  1. 

Prof.  C.  Bruhns,  Leipzig,  1. 

Natural  History  Society,  Riga,  1. 

Society  of  St.  Quentin,  2. 

Mr.  Thomas  E.  McClure  was  the  assistant  during  the  year. 

The  time  signals  have  been  transmitted  hourly,  over  a  short 
wire  belonging  to  the  Western  Union  Telegraph  Company. 
The  time  is  also  repeated  at  noon  of  each  day,  over  the  main 
line  to  Buffalo,  thereby  securing  a  standard  for  the  whole 
length  of  the  New  York  Central  railroad. 

January  10,  1867.  G.  W.  HOUGH,  Director. 


REPORT   FOR    1867 


To  the  Board  of  Trustees  of  the-  Dudley  Ohserimtory : 

The  following  brief  report  will  sliow  the  nature  of  the  work 
done  during  the  past  twelve  months,  as  well  as  the  condition 
of  the  buildings,  instruments,  etc.,  at  the  beginning  of  the 
current  year. 

Some  necessary  repairs  have  been  put  on  the  Observatory 
and  dwelling,  as  the  occasion  demanded  ;  and  they  are  now 
both  in  good  condition.  The  equatorial  dome,  since  the 
repairs  of  1865,  has  continued  in  good  working  order. 
During  the  summer  a  few  preliminary  observations  were 
made  with  the  thirteen  inch  Equatorial,  on  the  measurement 
of  close  double  stars,  the  distance  of  whose  components  was 
less  than  one  second  of  space.  Although  the  objective  is 
not  entirely  achromatic,  yet  on  ordinary  observing  nights 
we  found  no  difficulty  in  distinctly  separating  some  marked 
in  ^^Struve's"  great  catalogue,  as  very  difficult.  It  is 
our  intention,  as  time  will  permit,  to  carefully  remeasure 
'^Struve's"  list  of  close  doubles,  for  the  purpose  of  ascer- 
taining whether  any  change  has  taken  place  since  the  publi- 
cation of  his  results. 

The  new  rule  adopted  early  in  the  present  season,  in  regard 
to  the  admission  of  visitors  on  only  two  nights  in  the  week, 
enables  us  to  give  more  attention  to  work  with  the  Equato- 
rial. Strangers  from  abroad,  however,  as  heretofore,  have 
been  admitted  at  all  times.  It  is  believed,  from  the  experi- 
ence of  the  past  summer,  that  two  nights  in  each  week  are 
sufficient  to  accommodate  all  citizens  who  are  interested  in 
astronomical  topics. 
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The  Olcott  Meridian  Circle  has  been  in  constant  use  on 
every  clear  night  throughout  the  year.  Our  general  obser- 
vations have  been  on  standard  stars,  asteroids  and  planets. 
But  little  additional  zone  work  on  faint  stars  has  been  accom- 
])lislied,  owing  to  our  small  working  force.  It  is  hoped, 
liowever,  that  we  will  soon  be  in  a  condition  to  complete  and 
publish  the  observations  on  the  zones,  extending  from  0' 
to  10'  south  declension,  and  from  Oh.  to  24h.  right  ascen- 
sion. We  are  the  more  anxious  to  do  so,  since  these  obser- 
vations have  been  made  on  a  plan  totally  different  from  any 
method  heretofore  adopted  by  other  observatories,  viz. :  with 
the  declinometer  and  charting  machine.  In  this  work  we 
observe  all  stars,  including  twelfth  magnitude,  together  with 
a  large  number  of  the  thirteenth.  By  means  of  the  charting 
machine,  a  perfect  map  of  the  stars  observed  is  secured  at 
the  time  of  observation,  without  additional  labor.  The  full 
description  of  these  methods  have  been  published  in  volume 
I  of  the  *' Annals  of  the  Dudley  Observatory." 

The  Transit  instrument  has  been  used  occasionally  for  the 
observation  of  standard  stars,  but  more  especially  for  the 
purpose  of  investigating  the  subject  of  "personal  equation." 
During  the  summer  a  series  of  observations  was  made  for  the 
purpose  of  determining  some  interesting  points  with  regard  to 
this  most  difficult  and  curious  phenomenon  of  ''personality" 
in  transit  observations;  some  important  conclusions  were 
deduced,  which,  so  far  as  we  know,  have  heretofore  escaped 
the  notice  of  observers,  although  the  subject  has  recently 
been  investigated  by  a  number  of  foreign  astronomers.  The 
general  results  of  our  work  on  this  topic  have  been  com- 
municated to  the  scientific  public,  but  the  observations  in 
detail  are  reserved  for  future  publication. 

During  the  months  of  June  and  July,  agreeable  to  a 
request  from  the  Superintendent  of  the  United  States  Coast 
Survey,  we  entered  into  a  longitude  campaign,  in  connection 
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with  the  United  States  Coast  Survey  station  at  Washington, 
and  the  observatories  of  Washington  and  Cambridge,  for  the 
purpose  of  getting  a  new  determination  of  the  longitude 
between  the  different  stations.  The  method  adopted  in  this 
work  was,  to  alternately  put  the  standard  clock  of  each  sta- 
tion on  the  circuit,  so  that  the  "beats"  or  oscillations  of  the 
pendulum  were  recorded  at  every  station  at  the  same  instant, 
by  means  of  telegraphic  connection.  We  are  under  obliga- 
tions to  the  officers  of  the  Western  Union  Telegraph  Company 
at  this  place,  for  their  courtesy  in  extending  air  the  necessary 
facilities  during  the  progress  of  the  work.  The  final  results 
of  this  work  have  not  yet  been  deduced.  When  completed, 
however,  it  will  enable  us  to  refer  our  longitude  directly  to 
Greenwich;  since  the  Coast  Survey  has  already  determined 
the  difference  of  longitude  between  Greenwich  and  a  station 
on  this  side,  by  means  of  the  Atlantic  cable. 

The  great  meteoric  shower  of  November  14tli  was  success- 
fully observed  here.  Telegraphic  reports  were  forwarded  at 
the  time,  to  the  New  York  Herald  and  Tribune  ;  and  more 
detailed  accounts  were  published  in  the  principal  Albany 
papers.  The  observations  in  detail,  accompanied  with  a 
diagram  illustrating  the  rate  of  fall  of  the  meteors  from 
minute  to  minute  during  the  progress  of  the  shower,  has 
appeared  in  the  January  number  of  Silliman's  Journal. 
When  the  shower  was  at  its  maximum,  the  rate  of  fall 
^observed  here  was  nearly  fifty  per  minute  or  three  thousand 
per  hour.  The  recurrence  of  this  phenomenon  in  the  eastern 
hemisphere  in  1832  and  1866,  and  in  the  western  hemisphere 
in  1833  and  1867,  has  fully  established  the  theory  that  the 
phenomenon  is  periodical  once  in  thirty -four  years. 

In  the  early  part  of  the  current  year,  the  Schentz  calcu- 
lating engine  was  taken  down,  cleaned,  and  every  portion  of 
the  mechanism  thoroughly  adjusted.  Additional  mechanism 
was  also  added,  in  the  manner  pointed  out  in  a  previous 


^50  Appendix. 

i'ei)ort,  fur  overcoming  the  inertia  of  tlie  nunibm'd  jiiigs 
during  tlie  process  of  addition.  It  was  found  to  work  satis- 
factorily, and  has  been  used  occasionally  for  computing 
ephemerides  of  the  minor  planets,  and  constructing  tables 
used  in  the  reduction  of  our  observations. 

The  ''time"  wire  running  from  the  Observatory  to  the 
city,  was  taken  charge  of  by  the  Western  Union  Company, 
and  we  were  put  on  a  short  line  of  wire,  including  the  tele- 
graph offices  in  the  vicinity  of  this  city,  Troy,  etc.  The 
mean  time  clock  was  arranged  to  send  "time"  signals  every 
hour,  or  only  at  noon,  according  to  the  arrangement  of  the 
switches.  An  additional  mechanism  was  also  added  for 
interpreting  the  signals.  The  method  is  as  follows  :  At  one 
minute  and  ten  seconds  preceding  the  hour,  the  clock  begins 
to  "l)eat"  the  time  every  alternate  second  up  to  sixty; 
immediately  after  which  the  dispatch  "  Dudley  Observatory 
time"  is  transmitted  by  the  clock.  The  same  signals  and 
dispatch  are  again  transmitted  the  next  minute.  Tliis  pro- 
cess is  repeated  every  hour,  or  only  at  noon,  as  may  be 
desired.  The  "time  ball,"  as  heretofore,  is  in  charge  of  Mr. 
Benjamin  Marsh,  and  the  New  York  Central  railroad  are 
also  supplied  with  the  time  through  the  same  source. 

The  subject  of  meteorology  has  engaged  a  share  of  our 
attention.  Although  of  the  highest  importance  to  the  public 
generally,  yet  but  few  fundamental  laws  governing  atmos- 
pheric phenomena  have  been  established.  The  elaborate 
system  of  storm  warnings,  carried  on  for  a  number  of  years 
under  the  patronage  of  the  English  government,  has  finally 
been  abandoned  ;  for  the  reason  that  the  greater  part  of  the 
"forecasts"  or  predictions  were  not  based  on  scientific  prin- 
ciples. 

It  is  generally  conceded  that  many  of  the  great  storms  on 
the  Atlantic  coast  originate  in  the  west,  and  travel  from  west 
to  east.     The  waves  of  atmospheric  pressure  are  generally 
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propagated  from  west  to  east,  and  it  is  natural  to  suppose 
that  storms  will  follow  a  similar  direction.  The  rate  of 
propagation  is  not  definitely  known.  We  have  shown,  from 
a  comparison  of  the  continuous  barometric  records  made  at 
the  Chamber  of  Commerce,  New  York  city,  and  the  Dudley 
Observatory,  that  for  stations  on  the  same  meridian,  the 
waves  of  pre^ure  are  simultaneous.  The  comparison  of 
continuous  barometric  records  made  at  Dartmouth  College 
show,  on  the  contrary,  that  for  stations  differing  in  longitude, 
the  barometer  invariably  reaches  its  highest  and  lowest 
points  soonest  at  the  western  station.  A  short  time  since  we 
received  some  continuous  barometric  observations  made  at 
Berne,  Switzerland.  On  plotting  the  curve  of  pressure  for 
the  months  of  January  and  February,  1866,  and  comparing 
with  our  own  observations,  it  was  surmised  that  the  waves 
of  pressure  were  about  seventeen  days  in  passing  between 
the  two  stations  ;  the  difference  of  longitude  being  about  six 
hours.  Further  researches  in  this  direction  will  probably 
throw  some  light  on  the  origin  and  progress  of  great  storms. 

This  subject  is  one  of  unusual  interest,  but  can  only  be 
successfully  studied  by  means  of  continuous  automatic 
records  of  atmospheric  chnnges.  In  the  United  States,  pos- 
sessing so  wide  an  expanse  of  territory,  we  have  great  facili- 
ties for  studying  meteorological  phenomena,  provided  a 
sufficient  number  of  stations  are  established  at  suitable 
points,  where  continuous  records  are  made  by  means  of 
automatic  instruments.  It  is  our  conviction  that  isolated 
observations  have  ceased  to  be  of  value  for  studying  the  laws 
gaverning  atmospheric  phenomena ;  for  while  almost  every 
department  of  physical  science  has  made  giant  strides, 
meteorology  has  remained  in  nearly  the  same  condition  as  it 
was  half  a  century  ago. 

Nearly  two  years  since  we  pointed  out  the  intimate  connection 
between  atmospheric  pressure  and  the  direction  of  the  wind. 
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For  the  nioic  lliorougli  study  of  this  subject,  ihc  phiiis 
and  drawings  for  an  automatic  anemometer  have  been  com- 
})leted,  and  a  portion  of  the  mechanism  already  constructed. 
W'lieu  tinished,  this  instrument  will  record  the  velocity,  in 
the  form  of  a  continuous  curve,  and  print  the  results  hourly 
in  miles.  The  direction  also  will  be  printed  hourly,  to  eight 
points  of  the  compass.  The  revolving  cup^  and  vane  are 
located  on  the  dwelling,  while  the  recording  and  printing 
apparatus  is  placed  in  the  Observatory,  320  feet  distant. 
Electricity  is  the  agent  by  which  the  varying  changes  of  the 
wind  are  printed  and  registered.  Two  electro-magnets  are 
found  sufficient  for  recording  the  direction,  to  360  points  or 
single  degrees. 

Mr.  Thomas  E.  McClure  was  my  assistant  during  the  year. 

The  Library  has  received  contributions  from  foreign  and 
American  institutions  and  individuals,  to  the  extent  of  about 
fifty  volumes.  The  donations  from  abroad  have  gradually 
increased  from  year  to  year.  Publications  are  now  received 
from  most  of  the  principal  European  observatories  and 
scientific  societies.  Volume  I  ''Annals  of  the  Dudley 
Observatory"  was  pretty  generally  distributed  in  1866; 
about  twenty-five  additional  copies,  however,  were  sent 
abroad  during  the  past  season. 

G.  W.  HOUGH,  Director. 

February  1,  1868. 


REPORT   FQR    1868. 


To  the  Board  of  Trustees  of  tlie  Dudley  Ohsernatory : 

The  following  brief  report  will  show  the  nature  of  the  work 
done  during  the  past  twelve  months,  as  well  as  the  condition 
of  the  buildings  and  instruments  at  the  beginning  of  the  cur- 
rent year.  The  buildings  have  been  kept  in  good  order,  by 
making  the  necessary  repairs  when  needed.  The  instruments 
are  all  in  perfect  working  condition. 

During  the  early  part  of  the  summer,  the  declinometer 
and  charting  machine,  which  have  hitherto  been  used  in 
connection  with  the  Olcott  meridian  circle,  were  removed 
and  attached  to  the  transit,  as  originally  intended.  By  this 
change  the  circle  is  left  entirely  free  for  the  regular  meridian 
work.  The  declinometer  is  used  exclusively  for  zone  obser- 
vations, and  the  employment  of  the  transit  for  this  purpose 
greatly  facilitates  the  work.  As  it  always  remains  in  one 
position,  observations  can  be  made  without  much  p^-elimi- 
nary  preparation.  As  the  transit  was  not  provided  with 
divided  circles  and  microscopes,  we  divided  a  small  arc  of 
two  degrees  on  a  radius  of  live  feet,  for  which  we  fitted  up 
an  extra  microscope  which  happened  to  be  at  hand ;  so  that 
for  this  range  we  readily  read  fractions  of  a  second  of  arc. 
This  arrangement  is  found  peculiarly  valuable  for  testing 
the  declinometer  and  setting  the  instrument  in  the  proper 
position,  previous  to  commencing  the  observations.  A  few 
zones  have  been  observed  and  charted  during  the  year.  We 
hope  soon  to  complete  the  zone  began  in  1863,  extending 
from  0  hours  -to  24  hours  right  ascension,  and  from  the 
equator  to  ten  minutes   south  declination.     This  zone  will 
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contain  upward  of  live  thousand  stars  and  nioir  tlinii  tiftiM^n 
thousand  observations. 

The  regular  transit  and  zenith  distance  observations  on 
standard  stars,  fundamental  zone  stars  and  minor  planets 
have  been  made  on  every  clear  evening,  v^ith  the  Olcott 
meridian  circle.  Occasional  observations  on  double  stars  and 
nebula)  have  been  made  with  the  equatorial. 

At  the  beginning  of  the  past  year,  we  undertook  a  series 
of  experiments  on  galvanic  batteries,  extending  over  several 
months,  for  the  purpose  of  investigating  the  cause  of  the 
decline  in  the  strength  of  the  electric  current,  after  the  bat- 
tery had  been  in  operation  for  a  long  period.  It  is  well 
known  that  since  the  invention  of  the  American  method  of 
recording  transits,  the  galvanic  battery  has  become  one 
of  the  necessary  instruments  in  every  fii-st  class  observatory. 
The  application  of  electricity  also  to  the  registration  of 
meteorological  phenomena  makes  it  desirable  to  secure  the 
best  form  of  battery,  as  well  as  to  be  able  to  know^  what  is 
the  difficulty,  when  the  battery  begins  to  fail  in  its  work. 
The  results  of  my  investigations  have  been  briefly  given  to 
scientists.  We  will  here  only  state  a  few  of  the  leading 
conclusions  reached : 

1st.  In  the  sulphate  of  copper  battery  (Daniell's  form),  the 
principal  cause  of  decline  in  the  strength  of  the  electric  cur- 
rent, is  due  to  the  formation  of  sulphate  of  zinc. 

2d.  The  quantity  of  electricity  flovvdng  in  the  external 
circuit,  depends  on  the  specific  gravity  of  the  sulphate  of 
zinc. 

3d.  When  the  sulphate  of  zinc  approaches  saturation, 
polarization  takes  place  in  the  battery  itself ;  and  although 
the  electro -motive  force  remains  the  same,  the  internal  resist- 
ance may  be  increased  more  than  a  hundred  times. 

4th.  The  sulphate  of  zinc  (or  any  fluid  about  the  zinc)  is 
useful  only  as  a  conductor  of  electricity. 
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5th.  The  copper  or  negative  metal  is  useful  only  as  a 
conductor  ;  since  it  can  be  replaced  by  any  other  metal,  even 
zinc  itself. 

6th.  The  internal  resistance  of  the  battery  has  been  sepa- 
rated in  two  parts,  viz.  :  that  due  to  the  porous  cell,  and  that 
due  to  the  liquids  employed.  The  specific  resistance  of  the 
liquids  was  found  to  be  13  ;  that  for  a  small  clay  cell  17,  and 
for  a  leather  cell  7.  Since  the  resistance  of  the  leather  cell  is 
less  than  one-half  that  of  a  clay  cell,  we  have  used  it  in  the 
construction  of  batteries,  as  the  quantity  of  electricity  is 
nearly  doubled,  without  any  increase  of  surface.  For  the 
negative  metal,  in  place  of  the  copper,  heretofore  employed, 
we  have  used  sheet  lead. 

These  investigations  have  enabled  us  to  compute,  with 
great  precision,  ttie  length  of  time  a  battery  will  generate  its 
normal  quantity  of  electricity,  provided  the  amount  of  elec- 
tricity flowing  in  the  external  circuit  is  known,  and  the 
capacity  of  the  vessel  holding  the  sulphate  of  zinc  is  deter- 
mined. The  specific  gravity  of  the  sulphate  of  zinc  should 
not  be  less  than  15  degrees  nor  more  than  38  degrees  Baume. 

A  new  mechanism  for  the  more  thorough  investigation  of 
galvanic  batteries  has  been  devised,  but  not  yet  constructed, 
by  which  the  quantity  of  electricity  flowing  in  the  external 
circuit  will  be  recorded,  in  the  form  of  a  curve,  so  long  as 
the  battery  is  in  action.  This  subject  is  one  of  great  interest 
and  importance,  and  we  hope,  at  some  future  time,  to  con- 
tinue our  investigations. 

The  subject  of  meteorology,  as  heretofore,  has  engaged  a 
portion  of  our  tinie.  Three  new  automatic  printing  barome- 
ters have  been  constructed  during  the  year :  one  for  Lafayette 
College,  Easton,  Pa.  ;  one  for  Clarence  Rathbone,  Esq.,  and 
another  for  the  Smithsonian  Institution,  Washington.  The 
new  machine  built  for  the  Observatory,  is  the  mrpst  complete 
of   any    apparatus    of    the    kind    that    has    hitlierto    been 
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atteni])t(Kl5  either  in  tliis  countiy  or  in  Euroix'.  In  addition 
to  tlie  2)rinted  records  and  curve  (sheets,  it  indicates  the  total 
disturbance  every  hour,  in  the  form  of  a  curve.  As  the 
element  of  total  disturbance  is  a  new  one,  growing  out  of  the 
use  of  this  mechanism,  and  as  we  regard  it  as  one  of  the  most 
imi)ortant  indications  of  the  barometer,  it  is  tli ought  desirable 
to  discuss  the  subject  more  in  detail.  The  atnios2)here  is 
continually  in  a  state  of  agitation  ;  the  pressure  varies  from 
hour  to  hour,  and  even  from  minute  to  minute,  the  amount 
of  this  agitation  being  measured  by  the  pulsations  made  by 
the  barometric  column.  We  have  heretofore  shown  that 
these  pulsations  vary  in  amount,  from  day  to  day  and  month 
to  month.  The  discussion  of  two  years  of  observations, 
shows  that  the  greatest  disturbance  is  felt  in  March  and  the 
least  in  June ;  the  curve  for  the  two  years  being  remarkably 
uniform.  As  it  is  important  to  know  at  what  hours  of  the 
day  the  greatest  and  least  disturbance  occurs,  we  decided  to 
add  the  apparatus  before  mentioned. 

The  method  of  automatic  registration,  which  we  devised  in 
1864,  has  answered  our  most  sanguine  expectations.  Prof. 
Young,  of  Dartmouth  College,  gives  the  probable  error  of  the 
barometric  height  for  a  single  printed  result,  as  less  than  the 
three -thousandths  of  an  inch,  a  degree  of  accuracy  never 
before  attained  by  any  other  method. 

The  machine  for  recording  the  direction  and  velocity  of  the 
wind  has  been  in  operation  during  the  past  year,  but  the 
printing  portion  of  the  mechanism  is  not  yet  entirely  com- 
pleted. The  principal  used  for  recording  direction  is  new. 
A  single  wire,  together  with  two  electro-magnets,  is  found 
sufficient  for  recording  the  direction  to  any  number  of  points. 
Heretofore,  in  all  machines  of  this  kind,  as  many  wires  and 
magnets  were  necessary  as  there  were  points  recorded. 

The  brilliant  meteoric  shower  of  November  13th  and  14th 
was  well  observed.     It  began  11  hours  and  30  minutes  p.  m.. 
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and  probably  continued  until  10  a.  m.  Our  observations 
were  especially  confined  to  the  determination  of  the  rate  of 
fall  and  the  time  of  flight.  The  maximum  rate  of  fall,  for 
one  observer,  was  twelve  per  minute,  and  the  time  of  maxi- 
mum 5  o'  clock,  being  about  half  an  hour  later  than  for  1867. 
The  time  of  flight  of  more  than  one  hundred  meteors  was 
recorded  by  electricity  on  the  chronograph,  in  the  manner 
adopted  in  1863.  The  maximum  of  appearance  was  nine- 
tenths  of  a  second,  and  the  minimum  three-tenths,  the  mean 
being  sixty-five  hundredths  of  a  second  ;  not  differing  mate- 
rially from  the  same  quantities  deduced  in  1863.  The  most 
remarkable  feature  during  the  display  was  the  permanence 
of  the  train  after  the  meteor  exploded.  Advantage  was 
taken  of  this  circumstance  to  examine  them  with  a  telescope. 
As  seen  through  the  comet-seeker,  the  train  appeared  as  a 
brilliant  band  of  light,  which  gradually  changed  its  form, 
assuming,  before  its  disappearance,  a  great  variety  of  shapes  ; 
one  resembling  a  spear,  another  doubled  on  itself,  forming  a 
coil.  In  general  the  train  first  became  bent,  appearing  like 
a  piece  of  serpentine  braid,  after  which  it  separated  into 
different  pieces ;  through  the  telescope,  the  train  of  one 
remained  visible  more  than  ten  minutes.  During  the  exami- 
nation of  the  trains,  in  a  number  of  instances,  other  meteors 
were  seen  to  shoot  across  the  fields  of  view,  appearing  in  the 
telescope  of  great  brilliancy.  The  recurrence  of  this  phe- 
nomena with  such  remarkable  regularity,  during  the  past 
three  years,  fully  demonstrate  the  truth  of  the  theory  that 
there  exists  a  ring  of  ''debris^^  circulating  around  the  sun, 
in  which  the  earth  plunges  at  every  revolution. 

On  the  completion  of  the  fire  alarm  telegraph,  a  wire  was 
extended  from  the  central  station  to  the  Observatory.  The 
mean  time,  once  during  every  hour,  both  day  and  night,  is 
sent  over  this  wire,  as  well  as  over  one  belonging  to  the 
Western   Union   Telegraph   Company.     The   apparatus   for 
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sending  the  time  is  entirely  automatic,  the  clock  being 
arranged  with  such  mechanism,  as  to  require  no  attention 
from  the  observer.  From  the  central  station,  the  city  bells 
are  struck,  on  the  true  Observatory  time,  at  9  a.  m.  and  9 
p.  M.  And  from  the  telegraph  office  the  time  is  repeated,  at 
noon  each  day,  over  the  line  extending  to  Buffalo,  for  the 
regulation  of  the  clocks  of  the  New  York  Central  railroad. 

On  the  1st  of  September,  Mr.  McClure  resigned.  His  place 
has  been  filled  by  Mr.  H.  L.  Foreman. 

As  in  former  years,  a  record  has  been  kept  of  the  barome- 
ter, thermometer,  wind  and  rain  fall. 

The  donations  to  the  Library  have  been  steadily  increasing 
from  year  to  year.  Publications  are  received  from  the  prin- 
cipal European  Observatories  and  learned  societies. 

G.  W.  HOUGH,  Director, 
January  2,  1869. 


REPORT   FOR   1869. 


To  the  Board  of  Trustees  of  the  Dudley  Observatory : 

Tlie  following  report  will  show  the  nature  of  the  work  done 
during-  the  past  twelve  months  ;  as  also  the  condition  of  the 
buildings  and  instruments  at  the  beginning  of  the  current 
year. 

The  Observatory  and  dwelling  have  received  the  usual 
annual  examination,  and  are  both  in  good  condition.  During 
the  past  summer  an  addition  was  built  to  the  house  occupied 
by  the  janitor,  at  a  cost  of  about  $300. 

On  the  16th  of  December,  the  gas  works  connected  with 
the  Observatory  were  destroyed,  by  the  explosion  of  a  retort 
and  subsequent  burning  of  the  building.  During  the  coming 
spring,  it  is  proposed  to  lay  pipe  to  Pearl  street,  to  connect 
with  the  city  main  gas  pipe. 

As  all  our  instruments  are  arranged  for  illuminating  with 
gas,  it  has  been  thought  advisable  not  to  make  any  radical 
changes  for  the  purpose  of  burning  oil,  since  the  cost  of  such 
changes  would  be  considerable,  and  not  at  all  commensurate 
with  the  amount  of  observing  during  the  winter  months.  We 
have,  however,  arranged  the  transit  for  observation  ;  but  the 
Olcott  meridian  circle  requires  so  much  light  that  we  do  not 
propose  to  make  any  change ;  and  for  special  observations 
the  microscopes  and  wires  can  be  illuminated  by  hand  lamps. 
The  principal  observations  on  standard  stars,  fundamental 
zone  stars  and  small  planets  have,  as  heretofore,  been  made 
with  the  Olcott  meridian  circle. 

Observations  on  zone  stars  have  been  made  with  the  transit. 
Last  year  the  declinometer  apparatus  was  changed  from  the 
meridian  circle  to  the  transit.     By  this  arrangement  we  are 
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a])le  to  observe  the  same  zone  on  consecutive  nights,  witliout 
making  any  change  in  thi^  adjustment  of  the  instrument, 
wliich  is  a  decided  advantage,  since  the  reductions  are  more 
uniform  and  errors  of  observation  readily  detected. 

'Hie  mean  place  of  tlie  zone  stars  has  heretofore  been 
referred  to  January  1st,  1863.  It  is  our  intention  to  reduce 
all  to  January  1st,  1870,  making  the  latter  date  the  epoch 
of  the  catalogue. 

In  the  early  portion  of  the  year,  considerable  time  was 
taken  up  in  preparing  for  the  observation  of  the  total  eclipse 
of  August  7th.  It  was  found  desirable  to  construct  a  chro- 
nograph, parallel-wire  micrometer,  clock,  and  other  appara- 
tus. Our  organized  party  was  composed  of  the  following 
observers : 

Prof.  David  Murray,  Rutgers  College. 

Lewis  Swift,  Esq.,  Marathon,  N.  Y. 

Thomas  Simons,  Esq.,  New  York  city. 

Prof.  L.  F.  M.  Easterday,  Nokomis,  111. 

J.  C.  House,  Esq.,  Waterford. 

On  our  arrival.  President  Thomas  Hill,  Cambridge ;  Gen. 
A.  J.  Keifer,  Springfield,  Ohio,  and  Prof.  A.  H.  Smith,  Mat- 
toon,  111.,  joined  our  party. 

The  eclipse  was  successfully  observed,  and  the  results  have 
been  published  by  the  Albany  Institute,  making  a  pamj^hlet 
of  33  pages,  including  two  wood  cuts  and  one  engraving. 

During  the  months  of  April  and  May,  a  series  of  experi- 
ments was  instituted  for  the  purpose  of  investigating  the 
so-called  velocity  of  the  electric  current  over  telegraph  wires. 
Through  the  courtesies  of  the  Western  Union  Telegraph 
Company,  and  Mr.  C.  S.  Jones,  the  manager  of  the  Albany 
office,  the  necessary  wires  and  battery  were  placed  at  our 
disposal.  It  has  heretofore  been  assumed  that  the  delay  in 
the  transmission  of  a  signal  over  a  long  line  of  telegraph 
wire,  was  due  to  the  time  required  for  the  electric  fluid  to 
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pass  over  such  interval.  This  view  of  the  subject  has  been 
entertained  for  the  past  twenty -five  years,  and  numerous 
experiments  have  been  made  to  measure  the  so-caUed  velo- 
city. Without  entering  into  details,  our  results  show  that  in 
such  experiments  no  velocity  is  measured,  but  only  the 
mechanical  force  of  the  current.  We  have  demonstrated,  by 
a  mathematical  discussion  of  our  results,  that  this  apparent 
velocity  is  directly  proportional  to  the  magnetic  force  of  the 
current.  This  conclusion  must  be  regarded  as  of  the  highest 
importance  in  tliis  department  of  physics. 

The  subject  of  meteorology,  as  heretofore,  has  engaged  a 
portion  of  our  time.  The  automatic  printing  barometer  has 
been  kept  in  constant  operation,  and  the  direction  and 
velocity  of  the  wind  have  been  recorded  hourly.  These 
observations  have  been  reduced,  and  compared  with  similar 
ones  made  at  other  stations,  the  results  of  which  will  be 
published.  As  in  former  years,  a  bi-daily  record  of  all  the 
meteorological  instruments,  the  state  of  the  weather  and 
other  phenomena,  has  been  made  at  8  A.  m.  and  7  p.  m. 

The  hourly  automatic  transmission  of  time  has  been  con- 
tinued as  heretofore.  The  city  bells  are  now  struck  from  the 
central  station,  at  9  a.  m.  and  9  p.  m.  of  each  day.  The  time 
is  also  sent  daily  over  the  New  York  Central  and  Hudson 
River,  and  Susquehanna  railroads. 

Contributions  to  the  Library,  amounting  to  sixty  volumes 
and  pamphlets,  have  been  received  from  the  principal  obser- 
vatories and  institutions. 

Mr.  H.  L.  Foreman  was  the  assistant  during  the  year. 

As  heretofore,  visitors  have  been  admitted  on  Tuesday  and 
Saturday  nights  of  each  week,  and  daily  from  9  a.  m.  to  5 
p.  M. 

G.  W.  HOUGH,  Director. 

February  1,  1870. 
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To  the  Bocurd  of  Trustees  of  the  Dudley  Observatory  : 

Gentlemen.— The  following  report  will  exhibit  the  nature 
of  the  w^ork  carried  on  during  the  past  year. 

The  buildings  are  in  good  repair,  and  the  instruments  are 
all  in  perfect  working  order. 

The  first  half  of  the  year  was  devoted  to  purely  astronomi- 
cal work.  After  the  first  of  June,  however,  the  larger  share 
of  our  time  was  given  to  the  reduction  and  discussion  of 
meteorological  observations  for  our  forthcoming  volume, 
Annals  of  the  Dudley  Observatory,  volume  2. 

The  Legislature  of  1869-70  passed  a  resolution  authorizing 
the  publication  of  a  report  by  the  Dudley  Observatory,  for 
the  use  of  its  members,  the  Board  of  Regents  and  the  Dud- 
ley Observatory. 

At  the  beginning  of  the  past  year  we  reduced  all  the  obser- 
vations of  faint  stars  near  the  region  of  the  equator,  made 
with  the  Olcott  meridian  circle  and  transit  instrument,  during 
the  last  five  years,  for  the  purpose  of  forming  a  standard 
catalogue  for  our  zone  observations.  This  catalogue  enables 
us  to  refer  the  zone  observed  on  any  night  to  the  standard 
positions  adopted,  and  complete  its  final  reduction  without 
any  additional  observations. 

The  zone  work  to  which  I  have  referred  in  previous  reports, 
was  progressing  satisfactorily  until  it  was  necessary  to  dis- 
continue it  for  the  time  being,  for  the  preparation  of  our 
second  volume.  It  is  our  purpose  to  complete  the  unfinished 
zones  during  the  present  year,  and  make  it  the  basis  of  our 
next  publication.  It  may  be  of  interest  to  know,  that  we 
have  already  made  more  than  twenty  thousand  observations 
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on  zone  stars,  besides  many  tlionsands  with  the  Olcott  meri- 
dian circle.  The  observations  on  planets,  comets  and  other 
special  phenomena,  have  been  published  in  the  principal 
foreign  astronomical  periodicals. 

For  the  determination  of  almost  any  result,  many  thou- 
sands of  observations  are  needed,  for  which,  at  first  sight, 
there  would  seem  to  be  no  immediate  use.  As  an  illustra- 
tion :  The  solar  parallax,  or  distance  of  the  sun,  has  engaged 
the  attention  of  the  whole  astronomical  world  on  many  occa- 
sions during  the  past  century  ;  and  yet,  the  distance  of  our 
central  luminary  has  not  been  definitely  ascertained.  The 
zones  to  which  we  have  referred  extend  from  the  equator 
southward,  for  which  there  is  no  accurate  catalogue.  Our 
first  series  extend  over  an  arc  of  ten  minutes  of  declination  ; 
in  some  parts  of  the  zone  the  small  stars  are  so  numerous 
that  more  than  four  hundred  pass  the  field  of  the  telescope 
in  one  hour  of  time. 

In  this  work,  we  have,  heretofore,  determined  the  position 
of  all  stars  visible,  usually  comprised  between  the  ninth  and 
fourteenth  magnitudes.  In  future,  in  order  to  hasten  its 
completion,  we  shall  omit  the  fourteenth  and  faint  thirteenth 
magnitudes,  and  secure  all  above  the  thirteenth;  this  will 
give  from  one  hundred  to  two  hundred  stars  for  one 
hour  of  right  ascension,  and  an  arc  of  ten  minutes  of  decli- 
nation. Such  a  catalogue  will  be  of  great  value  in  the 
observation  of  the  small  planets,  of  which  at  present  there 
are  more  than  one  hundred,  and  new  ones  are  constantly 
being  added.  As  these  bodies  probably  amount  to  some 
hundreds,  of  which  the  great  majority  are  very  faint,  a  cata- 
logue of  all  stars  visible  near  the  region  of  the  ecliptic,  will 
greatly  facilitate  their  discovery. 

Observations  on  standard  stars  and  others  have  been  made 
on  every  clear  night  with  the  Olcott  meridian  circle.  The 
transit  instrument  has  been  used  exclusively  for  zone  work. 
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Obsorvations  have  also  been  made  with  the  equatorial.  This 
instrument,  as  heretofore,  has  been  in  use  on  Tuesday  and 
Saturday  nights  of  each  week,  usually  under  the  care  of  the 
janitor,  in  exhibiting  objects  of  interest  to  visitors.  The 
public  interest  does  not  seem  to  have  materially  diminished, 
as  the  number  of  visitors  was  as  numerous  as  in  formc^r 
years.  The  rule  adopted  two  years  since,  limiting  the  visit- 
ing nights  to  two  in  each  week,  has  been  found  difficult  to 
rigidly  enforce.  It  has,  however,  been  of  great  advantage 
to  us,  as  it  leaves  our  whole  working  force  free  at  times  when 
tliey  are  all  needed.  We  have  always,  how^ever,  admitted 
strangers  on  any  night  when  observations  were  in  progress. 

The  automatic  transmission  of  time  by  means  of  mechanism 
connected  with  the  mean  time  clock,  has  been  continued  as  in 
former  years.  The  time  now  is  sent  hourly,  day  and  night, 
over  two  wires,  one  belonging  to  the  Western  Union  Telegra])h 
Company,  and  the  other  to  the  city  fire  alarm.  The  city  bells 
are  struck  on  true  Observatory  time,  from  the  central  station, 
at  9  A.  M.  and  9  p.  m.  of  each  day.  We  are  informed  that 
the  bells  at  Kochester  are  struck  in  a  similar  manner  on  the 
Dudley  Observatory  time.  The  time  is  also  transmitted  once 
each  day  over  the  New  York  Central  and  Hudson  Eiver  rail- 
road, and  the  Susquehanna  railroad  ;  so  that  to  all  practical 
purposes,  the  Dudley  Observatory  time  is  the  standard  for 
the  State. 

Contributions  to  the  Library,  amounting  to  eighty  volumes 
and  pamphlets,  have  been  received  from  the  following  insti- 
tutions and  individuals : 

Naval  Observatory,  Washington,  1. 

United  States  Coast  Survey,  1. 

Prof.  J.  H.  C.  Coffin,  Nautical  Almanac  Office,  3.  ' 

Prof.  J.  Henry,  Smithsonian  Institution,  1. 

Prof.  Cleveland  Abbe,  Cincinnati,  1. 

Connecticut  Academy,  1 . 
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Albany  Institute,  1. 

Prof.  S.  Newcomb,  Naval  Observatory,  1. 

Prof.  A.  Hall,  Naval  Observatory,  1. 

Royal  Observatory,  Milan,  1. 

Prof.  G.  y.  Scliiapparelli,  1. 

Royal  Institute,  Lombardy,  11. 

Central  Physical  Observatory,  Russia,  1. 

Prof.  G.  B.  Airy,  Royal  Observatory,  Greenwioh,  3. 

Dr.  P.  G.  Rosen,  Pulkova,  1. 

Dr.  H.  Gylden,  Pulkova,  2. 

Pulkova  Observatory,  2. 

Prof.  Otto  Struve,  4. 

Prof.  Carl  Linsser,  1. 

Observatory  Mariano  de  St.  Fernando. 

Dr.  Tlieo.  Oppolzer,  3. 

Observatory,  Santiago,  3. 

Royal  Observatory,  Gottingen,  1. 

Swiss  Meteorological  Observatory,  Berne,  2. 

Dr.  R.  Wolf,  2. 

Dr.  Alex.  Moller,  Lund,  1. 

Dr.  H.  Wild,  Central  Physical  Observatory,  Russia,  3. 

Radcliffe  Observatory,  2. 

Central  Meteorological  Observatory,  Montsouris,  2. 

Dr.  M.  A.  F.  Prestel,  Emden,  1. 

Prof.  H.  Mohn,  Sweden,  1. 

Prof.  O.  A.  L.  Pike,  Christiania,  1. 

Prof.  E.  Plantamon,  Geneva,  1. 

Natural  History  Society,  Emden,  1. 

Dr.  F.  Karlinski,  Cracrow,  5. 

Prof.  Ad.  Quetelet,  Brussels,  8. 

Royal  Observatory,  Brussels,  1. 

Royal  Meteorological  Institute,  Netherlands,  Utrecht,  1. 

Rev.  Robert  Main,  Radcliffe  Observatory,  1. 
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Messrs.  Tlioiims  E.  McClure  and  II.  L.  For<'in;iii  liave  been 
the  assistants  during  the  year. 

The  following  papers  were  published  at  the  beginning  of 
the  year : 

Remarks  on  the  Galvanic  Battery,  13  pages. 

On  the  Velocity  of  the  Electric  Current  over  Telegraph 
Wires,  12  pages. 

The  following  papers  were  prepared  and  read  before  public 
associations,  but  have  not  yet  been  printed : 

On  the  Rate  of  the  Sidereal  Clock  for  Two  Years,  15  pages. 

Description  of  a  New  Meteorograph,  15  pages. 

On  the  Relation  between  Temperature,  Pressure,  Wind 
and  Ram,  10  pages. 

The  meteorological  observations  have  been  continued  as  in 
former  years.  The  height  of  the  barometer  is  recorded  con- 
tinuously, and  also  printed  hourly.  The  velocity  of  the 
wind  is  recorded  hourly,  and  the  direction  printed  for  the 
same  interval.  The  thermometer  has  been  read  three  times 
daily,  and  for  the  last  half  of  the  year  it  has  been  recorded 
hourly,  by  an  automatic  mechanism.  The  rain  fall  has  been 
measured  daily  in  the  ordinary  way. 

The  volume  now  being  printed  will  contain  a  description  of 
the  methods  and  instruments  used  for  making  the  observa- 
tions ;  a  record  of  the  thermometer  for  nine  years ;  a  continu- 
ous hourly  record  of  the  wind  and  rain  fall  for  the  latter 
period.  An  appendix  will  contain  the  annual  reports  since 
the  publication  of  volume  1,  besides  other  papers  which  have 
been  printed  in  the  mean  time.  The  whole  will  make  an 
octavo  volume  of  nearly  500  pages. 

The  labor  of  reducing  and  discussing  the  observations  has 
been  very  great,  the  barometer  alone  comprising  more  than 
fifty  thousand  different  readings.  Of  the  useful  results 
deduced  from  a  discussion  of  the  meteorological  records,  it  is 
not  now  necessary  to  speak. 
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A  peculiar  feature  of  the  volume  will  be  tlie  publication 
of  thirty- six  lithographic  sheets,  exhibiting  the  state  of  the 
weather,  and  the  indications  of  the  different  instruments  for 
every  hour  of  the  day  and  night,  extending  over  a  period  of 
three  years.  These  sheets  will  show  at  a- glance  the  state  of 
the  weather  on  any  day  or  hour  during  this  time.  We 
believe  this  feature  of  the  work  will  be  of  interest  to  the 
public  generally,  as  well  as  to  scientists.  So  far  as  we  are 
aware,  no  work  has  hitherto  been  published  in  this  form, 
extending  over  any  considerable  period. 

Early  in  the  year  we  devised  a  new  method  and  mechanism 
for  recording  the  various  meteorological  phenomena.  This 
mechanism  is  not  designed  to  supersede  the  automatic  print- 
ing instruments  which  have  been  in  use  for  the  past  five 
years,  but  to  be  employed  at  places  where  the  more  complete 
and  complicated  mechanism  would  be  difficult  to  manage. 
By  the  new  method,  the  barometer,  thermometer  or  other 
instruments  are  recorded  hourly,  in  the  form  of  a  curve. 
The  machinery  for  making  the  records  consists  essentially  of 
a  half-second  pendulum  clock,  which  elevates  and  depresses 
a  registering  lever  at  definite  intervals.  The  battery  force  is 
reduced  to  a  minimum  ;  it  being  only  used  for  unlocking  the 
registering  hammer. 

At  the  request  of  Gen.  Myer,  the  chief  signal  officer  at 
Washington,  one  of  these  machines  was  constructed  for  his 
office,  for  recording  hourly  three  separate  instruments,  viz.  : 
the  barometer,  thermometer  and  west  bulb  thermometer. 

A  complete  description  of  the  method  and  mechanism  will 
shortly  be  published.  Its  small  cost  and  simplicity,  it  is 
believed,  will  favorably  commend  it  to  meteorologists. 

G.  W.  HOUGH,  Director. 
February  20,  1871. 
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